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INTERNAL  ANATOMY  AND  PHYSIOLOGY 
OF  INSECTS. 

SENSATION. 

Having  given  ycm  this  full  account  of  the  external 
parts  of  insects,  and  their  most  remarkable  yariations ; 
I  must  next  direct  your  attention  to  such  discoveries  as 
have  been  made  with  regard  to  their  Internal  Anatomy 
and  Physiology :  a  subject  still  more  fertile,  if  possible, 
than  the  former  in  wonderful  manifestations  of  the 
POWEB9  WISDOM  and  goodness  of  the  Creator* 

The  vital  qrstem  of  these  little  creatures,  in  all  its 
great  features,  is  perfectly  analogous  to  that  of  the  ver- 
tdirate  animals.  Sensation  and  perception  are  by  the 
means  of  nerves  and  a  common  sensorium  $  the  respiration 
of  air  is  evident,  being  received  and  expelled  by  a  par- 
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Ucular  apparatus ;  nutrition  is  effected  through  a  stomach 
and  intestines ;  the  analogue  of  the  blood  prepared  by 
these  organs  pervades  every  part  of  the  body,  and  from 
it  are  secreted  various  peculiar  substances ;  generation 
takes  place,  and  an  intercourse  between  the  sexes,  by 
means  of  appropriate  organs :  and  lastly,  motion  is  the 
result  of  the  action  oi  muscles.     Some  of  these  functions 
are,  however,  exercised  in  a  mode  apparently  so  dissimi- 
lar from  what  obtains  in  the  higher  animals,  that  upon 
a  first  view  we  are  inclined  to  pronounce  them  the  effect 
of  processes  altogether  peculiar.    Thus,  though  insects^ 
respire  air,  they  do  not  receive  it  by  the  mouthy  but 
through  litttle  orifices  in  the  sides  of  the  body;  and  in- 
stead of  lungs^  they  are  furnished  with  a  system  of  air- 
vessels,  ramified  ad  infinitum^  and  penetrating  to  every 
part  and  organ  of  their  firame ;  and  though  they  are  nou- 
rished by  a  fluid  prepared  fi*om  the  food  received  into 
the  stomach,  this  fluid,  unlike  the  blood  of  vertebrate 
animals,  is  white^  and  the  mode  in  which  it  is  distributed 
to  the  different  parts  of  the  system,  except  in  the  case  of 
the  true  Arachnida^  in  which  a  circulation  in  the  ordi- 
fiary  way  has  be^n  detected,  is  altogether  obscure. 

In  order  that  you  may  more  clearly  understand  the 
vaiiati6ns  that  occur  iu  insects,  and  in  what  respects 
they  difier  amongst  themselves,  and  from  the  higher  ani- 
mals, in  the  vital  functions  and  their  oi^ans,  I  shall  coil- 
sider  them  as  to  their  organs  of  sensation^  respiratioHj 
circulation^  nutrition,  generation,  secretion,^  and  muscular 
motion* 

Organs  of  Sensation. — The  nervous  system  of  animals 
is  one  oj  the  most  wonderful  and  mysterious  works  of 
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the  Cbbator«  Its  pulpy  substance  is  the  visible  medium 
by  which  the  goyeming  principle^  transmits  its  com- 
mands to  the  various  organs  of  the  body,  and  they  move 
instantaneously — yet  this  appears  to  be  but  the  conduc* 
tor  of  some  h^her  principle,  which  can  be  more  imme- 
diately acted  upon  by  the  mind  and  by  the  wilL  This 
principle,  however,  whatever  it  be,  whether  we  call  it  the 
nervous^/fotd^  or  the  nervous  power  ^,  has  not  been  de- 
tected, and  is  known  only  by  its  effects.  The  system  of 
which  we  are  speaking  may  therefore  be  deemed  the 
foandaticHi  and  root  of  the  animal,  the  centre  from  which 
emanate  all  its  powers  and  functions. 

Comparative  anatomists  have  considered  the  nervous 
system  of  animals  as  formed  upon  Jour  primary  types, 
which  may  be  called  the  molecular^  the  jSamentousj  the 
gan^onicj  and  cerebro^spinal  ^.  The^r^  is  where  in- 
visible nervous  molecules  are  dispersed  in  a  gelatinous 
body,  the  existence  of  which  has  only  been  ascertained 
by  the  nervous  irritability  of  such  bodies,  their  fine  sense 
of  touch,  their  perceiving  the  movanents  of  the  waters 
m  which  th^  reside,  and  from  their  perfect  sense  of  the 
d^rees  of  light  and  heat  \  Of  this  description  are  the 
infiisory  animals,  and  the  Polypi.  The  nervous  mole- 
cules in  these  are  conjectured  to  constitute  so  many  gan- 
g^on%  or  caitres  of  sensation  and  vitality  ^  T[ie  second^ 
die  filamentous,  is  where  the  nervous  system  consists  of 
nervous  threads  radiating  from  the  mouth,  as  in.  the 

'  To'Hyf^ov/KOjr. 

^  See  Hooper's  Medical  Dictionaty,  under  Nervous  Fluid,  and 
Mr.  Sandwith's  useful  Introduction  to  Anatomy  and  Physiology,  83. 

"  N.  Diet.  d*Hisi.  Kat.  xvi.  305—. 

*  Cur.  Anat.  Comp,  ii.  362.  Compare  MacLeay  Hor,  Entomology 
215.—  •  N.  Diet  d'Hist.  Nat.  idn.  supr. 

b2 
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BadiatOj  or  star-fish  and  sea-urchins  '•  The  third,  the 
glanglionic,  is  where  the  nervous  system  consists  of  a 
series  of  ganglions  connected  by  nervous  threads  or  a  me- 
dullary chord,  placed,  except  the  first  ganglion,  below  the 
intestines,  from  which  proceed  nerves  to  the  various  parts 
of  the  body.  This  system  may  be  considered  as  divisi* 
ble  into  two^^^e  proper  ganglionicy  in  which  it  is  gan- 
glionic with  the  ganglions  arranged  in  a  series  with  a 
double  spinal  chord.  This  prevails  in  the  classes  InsectOj 
Crustacea^  ArachnidOj  &c.,  and  the  improper  ganglionic^ 
in  which  it  is  ganglionic  with  the  ganglions  dispersed 
irr^ularlyf  but  connected  by  nervous  threads,  as  in  the 
Mollusca^.  In  the^^>ttr^^  the  cerebro-spinal,  the  ner- 
vous tree  may  be  said  to  be  double,  or  to  consist  odwo 
systems— >the  first  taking  its  origin  in  a  brain  formed  of 
two  hemispheres  contained  in  the  cavity  of  the  head, 
from  which  posteriorly  proceeds  a  spinal  marrow,  in-  . 
eluded  in  a  dorsal  vertebral  column.  These  send  forth 
numerous  nerves  to  the  organs  of  the  senses  and  the 
muscles  of  the  limbs.  The  second  consists  of  two  prin- 
cipal ventral  chords,  which  by  their'ganglions,  but  with- 
out any  direct  communication,  anastomose  with  the  spinal 
nerves  and  some  of  those  of  the  brain,  and  run  one  on 
each  side  from  the  base  of  the  skull  to  the  extremity  of 
the  sacrum.  This  system  consists  of  an  assemblage  of 
nervous  filaments  bearing  numerous  ganglions,  from 
which  nervous  threads  are  distributed  to  the  organs  of 
nutrition  and  reproduction  ^.     Its  chords  are  called  the 

•  Cuv.  Anat.  Comp.  il  360.  MacLeay  Hor.  Ent.  201. 
»  N.  Diet.  d'Hist,  Nai.  xvi.  306.  MacLeay  Hor.  Ent,  200—. 
«  Ibid.  307.    The  great  sympathetic  nerves  in  JUhet  are  said  to 
have  no  ganglions.    Cuv.  tiu  ntpr,  297. 
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great  sympatAetic^  the  intercostal^  or  trisplanchnic  nerves*. 
While  the  first  of  these  two  systems  b  the  messenger  of 
the  will,  by  means  of  the  organs  of  the  senses  connects 
OS  with  the  external  world,  and  b  subject  to  have  its 
agency  mterrupted  by  sleep  or  dbease  ^ ;  die  latter  b 
altogether  ind^)endent  of  the  will  and  of  the  intellect, 
is  confined  to  the  internal  organic  life,  its  agency  con- 
tinues uninterrupted  during  sleep,  and  is  subject  to  no 
paralysis.  While  the  former  b  the  seat  of  the  intellec- 
tual powers,  the  latter,  has  no  relation  to  them,  but  b  the 
focus  irom  whence  instincts  exclusively  emanate :  from  it 
proceed  spontaneous  impulses  and  sympathies,  and  those 
passions  and  affections  that  excite  the  agent  to  acts  in 
which  the  will  and  the  judgement  have  no  concern ''. 

It  b  probable,  though  the  above  appear  to  exhibit 
the  primary  types  of  nervous  systems,  that  others  exbt 
of  an  intermediate  nature,  with  which  future  investiga- 
tors nuay  render  us  better  acquainted  ^  :  but  as  our  bu- 
siness is  solely  with  that  upon  which  insects  in  thb  re- 
spect have  been  modelled,  without  expatiating  further  in 
this  interesting  field,  I  shall  therefore  now  confine  myself 
to  them. 

We  have  before  seen  *  that  the  nervous  system  of  in- 
sects belongs  to  tlie  ganglionic  type :  but  it  requires  a 
more  full  description,  and  this  is  the  place  for  it.     It  ori- 

*  Th^  are  called  truplanchmc  because  they  render  to  the  three 
cavities  of  the  vucera:-^v\z.  the  thoracic,  the  abdominal  and  the 
pelvic    N,  Diet,  (PHut.  Nat.  xxii.  524.  527. 

*  In  Hemiplegia,  &c.  *  JST.  Diet.  tPHitt.  Nat.  xvi.  307. 

'  Thus  in  the  MoUumccb  there  must  be  a  great  difierence  in  this 
respect,  since  in  some  of  these  the  brain  or  cerebral  ganglion  has 
been  cut  off  with  the  head,  and  another  reproduced.  Ihii,  xvi.  306. 
Comp.  T.  391.  ^  Vol.  Ill,  p.  29. 
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ginates  in  a  small  brain  placed  in  the  head,  and  consist- 
ing almost  universally  of  two  lobes,  sometimes  extremely 
distinct  It  is  placed  over  or  upon  the  cesopkagus  or  gul- 
let, and  from  its  posterior  part  proceeds  a  double  ner- 
vous chord,  which  embracing  that  organ  as  a  collar  dips 
below  the  intestines,  and  proceeds  towards  the  anus,  form- 
ing knots  or  ganglions  at  intervals,  in  many  cases  cor- 
responding in  number  with  the  segments  of  the  body, 
and  sending  forth  nerves  in  pairs,  the  ramifications  of 
which  are  distributed  to  every  part  of  the  frame.  In  the 
perfect  insect  the  bilobed  ganglion  of  the  head  or  the  * 
brain  is  usually  of  greater  volume  than  in  the  larva,  and 
the  ganglions  of  the  spinal  chord  are  fewer,  which  gives 
a  more  decided  character  of  caUriciiy  to  the  whole  ner- 
vous system  K  This  may  be  considered  more  particularly 
with  respect  to  its  substance  and  colour  ;  its  tunics ;  and 
parts* 

I.  Substance  and  Colour. — The  nervous  apparatus  of 
insects  is  stated  by  those  who  have  examined  it  most 
narrowly,  though  consisting  of  a  cortical  and  medullary 
part,  the  latter  more  delicate  and  transparent  than  the 
former,  to  be  less  tender  and  less  easy  to  separate  than 
the  human  brain  *'•  It  has  a  degree  of  tenacity,  and 
does  not  break  without  considerable  tension;  in  general, it 
is  clammy  and  flabby,  and  under  a  microscope  a  number 
of  minute  grains  are  discoverable  in  it,  and  when  left  to 
dry  upon  glass,  it  appears  to  contain  a  good  deal  of  oil, 
which  does  not  dry  with  the  rest  \  That  of  the  gan- 
glions differs  from  the  substance  of  the  rest  of  the  spinal 

"  Comp.  Plate  XXX,  Fig.  1.  and  6.  and  Carus.  Inhod,  to  Cmnf), 
Amt,  i.  G4. 
*  I.yonct  Anatom,  100.  '  Ibid.  101. 
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chord)  in  beii^  filled  with  very  fine  aerial  vessels^  which 
are  not  discoverable  in  the  latter  K  With  regard  to  co* 
lour^  Lyonet  states  that  the  chords  of  the  spinal  mar- 
row in  the  larva  of  the  great  goat-moth  are  of  a  blue- 
ish  gray,  and  have  some  transparence^;  Malpighi  and 
Swammerdam  observed  that  the  cortical  part  of  the  gan- 
glions of  that  of  the  silk«worm'and  the  hive-bee  had  a  red- 
dish hue,  while  the  medullary  part  was  white  ^ ;  Cuvier 
relates  that  the  brain  and  the  third  ganglion  in  Hypo* 
gymna  dispar^  with  us  a  scarce  moth,  differed  in  colour 
from  all  the  rest,  being  quite  white,  while  the  others 
were  more  or  less  tinted,  and  examined  under  a  lens  ap* 
peared  vari^ated  by  reddish  sinuous  markings,  resem- 
bling bloqd  vess^  as  they  are  seen  in  injected  glands  ^. 
IL  7lmft:s.«— The  coats  that  inclose  the  various  branches 
of  the  nervous  system  in  insects  seem  analogous  to  those 
of  vertebrate  animals.  The  first  thing  that  strikes  the 
eye^  when  these  parts  in  a  recent  subject  are  submitted 
to  a  microscope,  is  a  tissue  of  very  delicate  vessels,  which 
ramify  beyond  the  reach  of  the  assisted  sight;  these  are 
merely  air-vessels  or  bronchue  derijred  originally  from 
the  trachea  of  the  animal :  but  besides  these  is  an  ex- 
terior and  an  interior  tunic ;  the  first  correspronding  with 
die  dtara  mater  of  anatomists ;  and  the  other,  which  is 

*  Lyonet  AnaUm,  100.  Tn  man  and  the  vertebrate  animals,  the 
medollar)'  pulp  k  every  where  homogeneous ;  under  the  microscope 
it  appears  to  consist  of  a  number  of  minute  conglomerated  globules. 
M.  Vauquelin  has  analysed  it,  and  found  it  to  contain,  of  water  80 
parts;  of  albumen  in  a  state  of  demicoagulation  7'0;  of  phosphorus 
1'50;  of  osmazone  1*1!S;  of  a  white  and  transparent  oily  matter 
4'53;  of  a  similar  red  do.  0*7^;  of  a  little  sulphur  and  some  salts 
5-16.  N.Dkt.  (PHisL  Nat.  xxii.  631—.  •»  Amt.  99. 

*"  Maipigh.  de  Bombyc.  30.  Swamm.  BiN.  Nat,  i.  ^4.  a. 

*  Anat.  Comp,  ii.  348. 
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the  most  deiieate  and  indoaes  the  cortical  and  medullary 
parts,  with  thepia  maier\ 

III.  Parts* — The  nervom  qrstem  of  insects  consists 
of  the  brctm  /  the  spi$ud  marram  and  its  ganglions  ;  and 
the  nerves* 

i.  Brain  \  Linn^  denied  the  existence  of  a  brain  in 
insects,  and  most  modem  physicdogists  seem  to  be  of  the 
same  opinion.  A  part  however,  analogous  to  this  impor* 
tant  organ— at  least  in  its  situation,  and  in  its  emission  of 
nerves  to  thi  principal  organs  of  the  senses^  in  which  re- 
spect it  certainly  differs  very  materially  from  the  upper 
cervical  ganglion,  which  Dr.  Virey  r^rards  as  its  ana- 
logues—is certainly  to  be  found  in  them;  and  as  Messrs. 
Cuvier  and  Lamarck  distinguish  this  part  by  the  name 
of  brain^  we  may  continue  to  call  it  by  that  name  with- 
out impropriety.  The  brain  of  insects,  then,  is  distin- 
guished from  the  succeeding  ganglions  of  the  spinal  chord 
by  its  situation  in  the  head,  the  middle  of  the  internal 
cavity  of  which  it  occupies,  and  by  being  the  only  gan- 
glion above  the  oesophagus.  It  is  usually  small,  though 
in  some  cases  larger  than  they  are  \  It  consists  of  two 
lobes,  more  or  less  distinct  and  generally  of  a  spherical 
form.  In  Oryctes  nasicomis  and  Pontia  Brassica  the 
lobes  are  separated  both  before  and  behind « ;  while  in 
the  larva  of  Dytiscus  marginalise  but  not  in  the  imago,  in 
which  there  are  two  large  hemispheres  separated  by  a 
furrow,  the  iHMMeis  undivided  ^     Cuvier  mentions  the 


""  Lyonet  Anat.  100.  t.  iv./.  6.    Sandwith  Introd,  59—. 
^  Plate  XXL  Fig.  1.  7-  8.  a, 

«  N.  Diet.  d'Hiit.  Nat.  xxii.  627.  "^  Ibid.  v.  591, 

*  Cuv.  Anal.  Comp.  ii.  318.   Swamm.  Bibl.  Nat.  t.x%\x.f.  7.  He- 
rold  Schmetterl.  i.  ii./.  1--10.  a.  '  Cuv.  IHd.  322. 337. 
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kr?a  of  a  saw-fly  in  which  this  part  k  tonotti  o£Jimr 
nearly  equal  spherical  bulbs  * :  in  the  Scorpion  (to  judge 
by  the  figure  of  Treviranus  ^)  the  two  lobe^  represent 
an  eqniialeral  tv^iangle,  the  exterior  angle  of  which  ter* 
rainales  in  several  lesser  spherical  bulbs ;  in  Aarida  viri* 
disstmoy  Nepa  cinereoy  ChMana  atrox^  and  the  commoin 
Louse,  the  lobes  are  pear-shaped  *• 
•  iL  7^  spinal  marrow  and  its  ganglions  ^.  From  the 
posterior  part  of  the  brain  of  insects,  but  in  the  ground 
and  water  beetles  {Eutreckina  and  JEunecf^a)  Scorn  its 
sides  below «,  issue  two  chords  which  diverging  embrace 
Ae  cesophagusy  and  dipping  below  it  and  the  intestines, 
—-a  ntuation  they  maintain  to  the  end  of  their  course^ — 
and  in  their  further  progress  uniting  at  interval^  and 
dilating  into  several  knots  or  ganglions,  compose  their 
^inal  marrow.  This  part  is  so  named,  from  a  supposed 
analogy  to  the  spinal  marrow  o(  vertebrate  animals, 
which  however  admits  of  some  d^ee  of  doubt ;  yet, 
^ce  it  mixes  the  functions  of  that  organ  with  those  <^ 
the  great  sympathetic  nerves,  the  denomination  is  not 
wholly  improper,  and  may  be  retained.  Though  this 
chord  is  usually  double  whai  it  first  proceeds  firom  the 
brain,  and  surrounds  the  cssophagus  like  a  collar,  yet  in 
some  insects  it  may  be  called  a  single  chord.  This  is 
the  case  with  that  of  the  common  louse,  in  which  Swam- 
merdam  could  perceive  no  opening  for  the  transmission 
of  the  part  just  named  ^;  if  he  was  not  mistaken  in  this, 
the  brain,  as  well  as  the  rest  of  the  spinal  marrow  in 

*  Cuv.  Anai.  Comp.  324.  ^  ArachmL  i.  uf.  13.  mjn. 

*  Cuv.  ubi  supr.  343.  346.    Treviranus  Arachnid,  L  v.  /.  45.  a. 
Plate  XXI.  Fig.  8.  a. 

*  Ibid.  Fig.  1.  W.  •  Cuv.  M  «t«pr.  337. 
'  Plate  XXI.  Fig.  8.    Swamm.  Bibl.  Nat.  i.  36.  b. 
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that  animal,  vould  be  bdow  the  intestines;  from  the 
figures  of  Tr^viranus.it  should  seem  that  the  spiders,  at 
least  CHubiona  atrox,  are  similarly  circmnstanced  *  ;  ia 
the  cheese-maggot,  which  turns  to  a  two^-winged  fly 
{Tyrophaga  Casei\  the  chord  is  also  single^  but  it  has 
a  small  orifice  through  which  the  gullet  passes  \  At 
the  union  of  the  chords  in  other  cases  below  that  organ^ 
a  knot  or  ganglion  is  usually  formed,  and  an  alternate 
succession  of  intemodes  and  ganglions  commonly  fol<> 
lows  to  the  end*  The  intemodes  also  may  generally  be 
stated  to  consist  of  a  double  chord,  though,  in  many 
cases  the  two  dbords  unite  and  become  one^  or  are  distin* 
gujshed  only  by  a  longitudinal  fiirrow,  and  even  where 
they  are  really  distinct  and  separable^  in  the  body  of  the 
insect  they  lie  close  together  ^.  In  the  rhinoceros  beetle 
{Oryctes  nasicomis)  mdAsrida  viridissima  &a  ^  the  in^ 
ternodes  consist  of  a  double  chord  * ;  but  in  many  other 
iasects  numerous  variations  in  thi^  respect  occun—Tbu3 
in  the  stag-beetle  the  last  intemode  is  single  ^ ;  in  the  car 
terpiUar  of  the  cabbage  butterfly  {Pontia  Brassier)  the 
Jloe/irst  are  double,  and  the  six  last  single  ^ ;  in  that  of  the 
great  goat-moth  {Cos^is  ligniperda)  the  three Jirst  only|are 
double,  but  the  others  terminate  in  a  fork  ^ ;  in  the  cock*- 
roaches  {Blatta)  iktefour^rst^  in  Hydrophilus  picetis  the 
three  firsts  and  in  Eristalis  tenax  the  twojlrst  only  are 
double,  the  rest  being  all  single  \  A  singular  variation 
takes  place  in  Hypogymna  dispar;  all  the  internodes  are 

■  Arachnid,  t,  v./.  45.  *  S^amm.  vbi  supr.  t,  xliii./.  7- 

•  IM.  1 12.  a.  *  Cuv.  Anat.  Comp.  ii.  33?.  343—. 

•  Ibid.  336.  f  Herold  SchmetterL  t.  ilf.  1. 
«  Lyonet  Anat.  98. 

•»  Cuv.  u6i  supr.  342.  Gaede  N.  Act.  Acad,  Cat.  XL.  ii.  323.  Cuv. 
Ibid.  351. 
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sbgle^  except  die  second^  the  chords  of  which  at  first  are 
sq)arate,  and  afterwards  united  * ;  and^  to  name  no  more^ 
in  Cbdnona  atrox  there  is  only  one  intemode,  which  10 
single,  with  a  longitudinal  fiirrow  \  In  scmie,  as  in  the 
louse,  the  grub  of  Oryctes  naskornis^  and  the  cheese-mag- 
got, there  are  no  intemodes,  the  spinal  marrow  being 
formed  of  knots  separated  only  by  slight  or  deep  con- 
strictions *. 

I  must  next  say  something  of  the  ganglions  *.  Lyonet 
has  observed  diat,  in  the  caterpillar  of  the  'great  goat- 
moth,  diese  in  one  respect  differ  remarkably  from  the 
chords  that  connect  them ;  in  the  latter  the  air-vessels  or 
bronchise  only  cover  the  outside  of  the  tunic,  while  in  the 
former  they  enter  tlie  substance  of  the  ganglion^  which  is 
quite  filled  with  their  delicate  and  numberless  branches*. 
Every  ganglion  may  be  regarded  in  some  d^ree  as  a  cen- 
tre of  vitality  or  little  brain  %  and  in  many  cases,  as  well 
IS  the  brain,  they  are  formed  of  two  lobes'.  I  shall  now 
consider  them  ihore  particularly  as  to  their  station^  mmh' 
her  J  and  shape. 

L  With  r^ard  to  the  first  head,  their  station^  they 
are  most  commonly  divided  between  the  trunk  and  ab- 
domen ;  but  in  some  cases,  as  in  Hydrophilus  piceus  and 
Acrida  viridissinuif  the  ^rst  ganglion  is  in  the  iead  ^ ; 
in  others,  as  in  the  louse,  the  water-scorpion,  and  the 
grub  of  the  rhinoceros-beetle,  they  are  confined  to  the 
trunks  their  fimctions  in  the  abdomen  being  supplied 

■  Cuv.  ubL  wpr.  348.  .    *  Treviranu«  ArachnitL  t  y./.  46. 

«  Plate  XXI.  Pio.  7.  8.  Swaimn.  BibL  Nat.  t.  xliii./.  7. 

*  Plate  XXL  Fig.  7.  8.  e.  «=  Lyonet  Anat.  100. 
'  X,  Diet.  tPHui.  NaL  xxii.  622-. 

•  Lyonet  uln  tupr.  /.  ix./  1 — 4. 
•»  Cuv.  Anat,  Comp.  ii.  339.  343. 
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by  numerous  radiating  nerves  • ;  in  others  again,  as  in 
the  scorpion,  they  are  all  abdominal.  The  ganglions 
vary  also  in  their  situadcm  with  respect  to  each  other. 
Thus  in  soine,  as  in  the  larva  of  the  Chamaeleon-fly 
{Stratyomis  ChankBleon\  they  are  so  near  as  to  a{^>ear 
like  a  string  of  beads  .^ ;  in  that  of  the  ant-lion  {Myrme' 
Icon)  the  two  ganglions  of  the  trunk  are  separated  by  an 
interval  from  those  of  the  abdomen,  which  are  so  conti- 
guous as  to  resemble  the  ratde  of  the  rattle-snake  «•  In 
others  the  intemodes  are  longer,  and  the  ganglions  occur 
at  nearly  equal  intervals,  as  in  the  larva  of  the  Ephe^ 
mera^ ;  but  in  the  majority  they  are  unequal  in  length : 
thus  in  the  scorpion  the  three  first  ganglions  are  the  most 
dbtant  ^ ;  in  the  hive-bee  the  third  and  fourth  ^ ;  and  in 
the  spider  the  last'. 

2.  The  ganglions  also  in  difierent  species,  and  often 
in  the  same  insect  in  its  different  states,  vary  in  their 
number.  Thus  in  the  grub  of  the  rhinoceros-beetle  the 
whole  spinal  marrow  appears  like  a  single  ganglion  di- 
vided only  by  transverse  furrows  ^ ;  in  the  water-scorpion 
there  are  tmo  ^ ;  in  the  louse  there  are  three  ^ ;  in  the  rhi- 
noceros-beetle there  Are  four  ^*  five  in  the  stag-beede  ^ ; 

•  Plate  XXL  Fio.  7. 

^  Swamm.  M  supr.  L  JiLf.  5.  Cuvier  (iL  332.)  accuses  Swam- 
merdam  of  representing  the  spinal  marrow  in  this  grub  as  producing 
nerves  only  on  one  side ;  whereas  he  expressly  states  (ii.  50.  b.)  that 
a  considerable  number  spring  on  each  side  irom  the  eleven  ganglions^ 
but  that  to  avoid  confusion  he  had  omitted  some. 

c  Cuv.  ubisupr,  326.  ^  Swamm.  BibL  Nat.  t,  xv./.  6. 

«  Treviran.  Arachnid,  t.  1./.  13. 1—4. 

'  Swamm.  uln  supr.  t,  xxii./.  7. 

«  Treviran.  ubi  supr.  t.  v./.  45.  ^  Platb  XXI.  Fig.  7. 

*  Cuv.  AnaL  Comp,  ii.  346.  *■  Plate  XXI.  Fig.  8. 
»  Cuv.  uln  tupr.  33?.                            ~  7^.336—. 
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seven  m  the  hiveAiee  and  some  Lqndoptera* ;  eighlinthe 
grab  of  the  stag-beetle  ^ ;  nine  in  the  great  Hydraphilus ' ; 
ten  in  Dytisau  * ;  eleven  in  tbe  grub  of  the  great  Hydro* 
pkUus  *;  twelve  in  the  grab  of  Dytucus  and  the  caterpil* 
lars  oi  LepidapUra  ^s  thirteen  in  the  larva  of  JEshna  ^ ; 
and  fmenty^four  in  Scclopendra  marsitans  \    You  must 
obserre  that»  generally  speaking,  the  number  of  ganglions 
is  less  in  the  imago  than  in  the  larva.    With  regard  to 
die  distribution  of  these  knots  to  the  different  primary 
parts  of  the  body,  the  following  table  will  exhibit  it,  as 
fiir  as  I  am  acquainted  with  it,  at  one  view.  I  omit  those 
in  which  the  ganglions  are  only  in  one  of  these  parts. 
Head.  Trunk.        Abdomen. 

Aarida  mridissima   ••••!    ••••••$   ••••••6^ 

Hydrophilus piceus  ••••1    ..••••6   ..••••3 

CStdnana  atrox     ••••••  0   ••••••  2   •••••.  1 

GtyUotalpa  vulgaris    ••  0   • 2   ••••••  7  ^ 

Myrmeleon^  Larva  •••.  0   ••••••  2   ••••••  8^ 

EristaUs tenax •.••••••0   S    2"* 

Jpismellifica  •     ••••••0   ••••••$    ••••••4 

Epkemeroj  Laroa ••••••  0   ....••  S   ••••••  7 

Mshnc^Larva     0   • 6   7 

3.  I  am  next  to  say  a  few  words  upon  the  shape  of  the 
ganglions.  Most  commonly  it  approaches  to  a  spherical 
figure,  but  in  many  instances,  as  I  said  before,  they,  as 

•  Cuv.  M  iupr.  348.  *  Jbid.  320—.  "  IM.  340—. 

A  IHd.  338-*.  *  Gaede  ubi  tupr. 

'  Cuv.  M  sttpr.  323—.  327—.  Mr.  Bauer  (PAi^  Trant.  1824.  /.  ii. 
/.  1.)h88  figured  only  setfen,  excluding  the  brain,  in  that  of  the  silk- 
worm, and  Malp^i  {De  Bcmbyc,  t.  vL '/.  2.)  ten, — Swammerdam 
(BM.  Nat.  /.  xxviii./.  3.)  however  has  twelve. 

'  7W.  326.  ^  Ibid.  352.  *  Ibid.  343—. 

^  iWrf.  345.  «  Ibid.  325—  "  Ibid.  351. 
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well  as  the  brain,  consist  of  tux)  lobes :  they  are,  however, 
seldom  all  precisely  of  the  same  shape.  In  the  Dyiiseiy 
and  Carabij  the  last  is  marked  with  a  transverse  furrow, 
which  seems  to  indicate  the  reunion  of  two  * ;  in  the  stag- 
beetle^  the  first  ganglion  is  oval  or  elliptical,  the  second 
hexagonal ;  the  third  and  fourth  shaped  like  a  crescent, 
and  the  last  like  an  olive  ^ ;  in  the  caterpillar  of  the  great 
goat-moth  the  first  is  d}long  and  constricted  in  themidf- 
dle^  and  the  seven  last  are  rhomboidal  ^ ;  in  the  great 
HydrophSus  the  second^  and  in  the  silk-worm  aU  the  gan- 
glions are  quadrangular^;  in  Hypogymna  dispar  the 
third  is  heart-shaped  ^ ;  the  great  ganglion  which  forms 
the  spinal  marrow  of  the  cheese-maggot  is  pear-shaped  ^ ; 
that  of  the  grub  of  the  rhinoceros-beetle  is  fiisifonn  ^  ; 
and  in  the  scorpion  all  the  ganglions  are  lenticular  ^. 
But  the  most  remarkable  in  this  respect  are  those  of  a 
spider  {C3ubtona  airox) :  in  this  insect  the  brain  sits  upon 
a  bilobed  ganglion  of  the  ordinary  form,  which  is  imme- 
diately fi>llowed  without  ai^  intemode  by  another  bi- 
lobed one,  terminating  on  each  side  in  four  pear-shaped 
processes  or  fingers,  whidi  give  it  a  very  singular  w^ 
pearance^ 

iii.  The  nerves  ^  of  insects,  as  of  other  animals,  are 
white  filaments  running  from  the  brain  and  spinal  mar- 
row to  every  part  of  the  body  which  they  are  destined  to 
animate;  and  their  numerous  ramifications,  when- de- 

•  Cuv.  vbi  supr.  339.  »>  Ilnd.  335—, 

•  Lyonet  Anat.  190. 

'  Ckiv.  ubisupr,  iL  340.    Malpigh.  de  Bombyc.  t,  vi./.  2. 

•  Cuv.  Ilfid.  348.  '  Swamm.  BibL  Nat.  t  xlviii./.  7. 
f  Cuv,  Ibid,  319.  ^  N.  Diet.  d^HuU  Nat.  xxx,  420. 
>  Treviran,  Arachnid,  t.  v./.  46,  m, 

^  Plate  XXL  Fio.  1.  7.  8.  d. 
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Unealedy  form  no  unpleasing  picture  ••  In  the  caterpDkr 
of  tbe^goatHDnoth  die  accurate  Lyonet  counted  forty^ 
fioe  pairs  of  th^n,  and  tmo  single  ones,  making  in  all 
MiK/y-/tt>o  nerves ;  whereas  in  the  Atonan  body  anatomists 
count  (mly  seventy^eight  ^.  From  the  brain  issue  several 
pairs,  which  go  to  the  eyeSj  antentue^  palpi^  and  other 
parts  of  the  mouth :  scnnetimes  those  that  render  to  the 
mandibles  issue  from  the  first  ganglion,  as  in  the  larva 
of  Dytucus  marginalise  the  stag-beetle,  &c.^ ;  those  both 
cfnumdiUes  and  palpi  in  the  great  Ifydrophilus*;  and 
in  Blatta  some  which  act  also  upon  the  antenna  \ 

The  opiic  are  usudly  the  most  conspicuous  and  re- 
Hiarkable  of  the  nerves.  In  some  insects  vrith  large  eyes, 
as  many  Newapteroj  Hymenoptera^  and  JDipteray  their 
size  is  oxisideraUe;  in  the  hive-bee  they  present  the  ap- 
pearance of  a  pair  of  kidney-shaped  lobes,  larger  than 
the  brain  ' ;  in  the  dragon-flies,  whose  brain  consists  of 
two  very  minute  lobes,  thete  nerves  dilate  into  two  large 
{dates  of  a  similar  shapes  which  line  all  the  inner  surface 
of  the  eyes';  in  the  stag-beetle  they  are  pear-shaped,  and 
terminate  in  a  bulb,  from  ^icb  issue  an  infinity  of  mi- 
nute nerves  >* ;  it  is  probable  that  this  takes  place  in  all 
cases,  and  that  a  separate  nerve  renders  to  every  separate 
lens  in  a  compound  eye';  the  optic  nerve  in  Zj^t^otf  and 
Carabus  is  pyramidal,  with  the  base  of  the  pyramid  at  the 
^e  and  the  summit  at  the  brain  ^ ;  in  EristaUs  tenax  it 

■  Lyonet  M  mpr.  t,  x,f.  5.  6.  ^  Ibid.  192, 

^  Cut.  M  sttpr.  3^  335. 

*/«iiL339.  ^  lbid.S42. 

'  Swamm.  BibL  NaL  t.  xxii./.  6.  m,m. 

>  Cuv. tiHstipr. 350.  ^  Ibid. 335. 

»  Vol.  III.  p.  495—.    Lyonet.  AmU,  581. 

*  Cuv.  ubi  SMpr.  337. 
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is  very  large,  cylindrical,  and  of  a  diameter  equal  to  the 
length  of  the  last-^mentioned  part,  upon  the  side  of  which 
it  is  supported ;  it  terminates  in  a  very  large  bulb  cor- 
.req>ondiiig  to  the  eye ' :  in  Seohpendra  morsitam  the 
optic  nerves  divide  into  four  branches  long  before  they 
arrive  at  the  eyes,  and  in  this  insect  the  nerves  which 
render  to  the  antennae  are  so  thick  as  to  appear  portions 
of  the  brain,  which  they  equal  in  diameter^.  Swammer- 
dam  discovered  in  the  grub  of  the  rhinocero64>eetle  and 
in  the  caterpillar  of  the  silk- worm,  a  pair  of  nerves  which 
he  regarded  as  analogous  to  the  recurrent  nerves  in  the 
human  subject,  and  therefore  he  distinguishes  them  by 
the  same  name  ^:  they  issue  from  the  lower  surface  of  the 
brain,  or  that  which  rests  on  the  cesaphaguSf  and  at  first 
go  towards  the  mouth,  but  afterwards  turn  back,  and 
uniting  form  a  small  gan^ion ;  this  produces  a  single 
nerve,  which  passing  below  the  brain  follows  the  oesopha- 
gus to  the  stomach,  where  it  swells  into  another  gan- 
glion, fnnn  which  issue  some  small  nerves  that  render  to 
the  stomach,  and  one  more  considerable  which  accom- 
panies the  intestinal  canal,  producing  at  intervals  lateral 
filamentswhich  lose  themselves  in  the  tunics  crf*thattube<^« 
Lyonet  afterwards  discovered  these  nerves  in  the  cater- 
pillar of  the  goat-moth  %  and  Cuvier  in  other  insects  ^. 

The  other  nerves  which  issue  from  the  brain  exhibit 
no  remarkable  features*  Tliose  which  originate  in  the 
spinal  marrow  are  mostly  derived  from  the  ganglions,  and 

•  Cuv.  M  tupr.  351.  «»  Ihid.  36^. 

•  Cuvier  {Ibid.  319.)  seems  not  to  have  been  aware  that  Swam- 
merdam  was  the  first  discoverer  of  these  nerves^  since  he  attributes 
their  JMune  to  Lyonet. 

^  Bibl.  Nat.  i.  138.  b.  /.  xxviii./.  2.  a,  b,  c.f.  3.  g. 

•  Ubisupr.  57S.  '  Ubi  svpr.  Z20,  239,  &c. 
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luie  sometimes  interwoven  with  the  muscles,  as  the  wo<tf 
with&e  warpinapieee  of  elolli^;  those  from  the  three 
or  foor  first  commonly  rendering  to  the  muscles  of  th^ 
legs,  wings,  and  other  parts  of  the  trunk,  and  those  from 
the  remainder  to  the  abdomen.  After  their  cnrigin  they 
often  divide  and  sulxMvide,  and  terminate  in  numleroos 
ramifications  that  connect  every  part  of  the  body  with 
the  senaorium  commune.  A  pair  of  nerves  is  the  most 
usual  number  that  proceeds  fix)m  each  side  of  a  gmn* 
^ion'' ;  but  this  is  by  no  means  constant,  since  in  the 
louse,  the  hive4>ee,  and  several  other  insects,  cmly  a  sing^ 
nerve  thus  proceeds^ ;  and  in  the  larva  of  Ephemera, 
while /vo  pairs  issue  from  thesiVr^^^  ganglioiis,  only  a 
5t»gfe  one  is  emitted  by  the  Jive  last  ^.  In  the  sptnd  mar- 
row of  the  rhinoceros-beetki,  both  larva  and  imago,  the 
nerves  consist  of  simple  filamehts  which  diverge  like  rays 
in  all  directions^  the  same  circumstance  distinguidies  the 
cheese^maggot^  only  some  of  the  nerves  appear  to  branch 
at  the  end  ^ :  in  the  louse^  the  last  ganglion  sends  forth 
posteriorly  three  }mirs  of  nerves  which  render  to  the 
abdom^i  '•  Sometimes,  though  rarely,  nerves  originate 
In  the  intemodet  of  the  spinal  marrow.  Cuvier  indeed 
has  asserted  that  in  invertebrate  animals  all  the  nerves 
spruig  from  the  ganglions,  and  never  immediately  from 
the  spinal  marrow;  but  Swammerdam,  in  describing 
those  of  the  silk-worm,  mentions  and  figures  four  pdrs 
as  proceeding  firom  the  four  anterior  intemodes,  exclud- 


■  Cmr.  M  supr.  349.  ^  Lyonet  Anat.  t  ix.  x. 

•  Plate  XXI.  Fio.  8.    Swamm.  Bibl.  Nai.  t.  xxu.f.  6. 

*  ISid.  L  xv./.  6.  •  Plate  XXI.  Fig.  7. 
'  Swamm.  Msiipr.  U  xliiL/.  7*  K  A* 

f  Plate  XXI.  Fio.  8. 
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ing  the  first  ^ ;  and  at  the  same  time  he  gives  it  as  his 
ofimoBf  thai  all  the.  nerves  in  insects  leally  originatt 
from  the  manrow  itself  and  not  from  the  gangUons,  wlddk 
he  asserts  ate  of  a  different  sohstance,  a^  are  indoeed 
in  the  marronr  fbrtfae  sake  of  jiving  it  greater  firmness  K 
In  dnsopinkuvhow^ier,  he  seems  singular  S  Those  re* 
maikaUe  nerves  described  by  Lyonet  under  the  name 
oispimd  bridle  (bride  ipimere)  also  take  th«r  origt%  ncrt 
from  the  ganglions^  bat  fisom  a  bifiircation  of  the  sinnal 
marrow.  Of  these^  in  the  caterpillar  of  the  goat-motb 
diere  are  ien^  the  first  isauing  from  the  bifurcation  of 
the  intemode  between  thefi)urth  and^fifth  ganglions^  and 
the  remainder  from  the  succeeding  ones.  Afteraj^roacb* 
11^  the  simceeding  ganglion^  these  nerves  form  a  pair  of 
brandies,  that  diverge  n^ly  at  ri^  angles  firom  the 
bridle^  and  producing  several  lesser  branches^  lose  theaft- 
selves  in  thcsides  of  the.antmaL^.  Besides  t^  nerves 
above  mentioned,  two  generally  issue  from  the  poste- 
rior part  of  the  last  jprngUon^  divergii^  in  opposite  and 
obHqne  directions ;  some  of  these  render  to  the  parts  of 
generatbn;.  and  in  the  silk-worm,  and  probably  other 
species,  the  inneimost  pair  is  perforated  for  dte  passage 
^^i»vasa  irferenUa^. 

*■  ibMr.Ba!ier-tfigure(i^tftM.7VflN#.18^.^iL/«]0noleMthaB 
c^gtetffi  pans  efnenrts «re. represented  as  issuiug  firom  the  inter- 
nodes ;  but  it  should  seem  as  if  in  the  specimen  from  which  his  figure 
was  taken,  several  ofthe  gallons,  perhapsfrom  some  injury  received 
in  the  dissection,  had  become  oMittrattdy  while  their  nerves  renein- 
ed :  yet  still,  even  making  allowance  for  these,  many  pairs  will  appear 
to  take  their  origin  from  the  spinal  chord. 

^  Comp.  Cuv.  Jiua.  Comp,  ii.  ld!B— 1IS3. ;  with  Swamm.  Expl.  of 
Plates  XXXII.  t.  xxviii./.  3.  k. 

*  Malpighi  seems,  however,  to  agree  with  him.  Be  Bwnbyc,  L  vi./.  1. 

*  Lyonet  ubi  $upr.  201.  t.  ix./.  1,  J?,  n.  1, 2.  &c. 

*  Swamm.  M  iupr,  U  139.  a.  t  xxviiL/.  3.  s,t. 
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After  duly  considering  tliis  general  cmdihe  of  tbe  ner- 
fooB  ^fstem  of  imecto^  die  question  will  continuadly  oe- 
eny  toydo,— ^  tlten  what  you  have  (Sailed  tbe  brain  the 
Mms»iim  eammtattttihese  ibonmak,  in  tbe  same  manner 
a^itr-iv iiBitiio^  with  wftrm  blood?  To  flii$ query  a  ne- 
gadire  must  be  returned.  In  tiiie  latter,  the  bhiin  1b  the 
eoamion  coifare  to  which,  by  means  of*  the  nerves  and 
qfribal  marrow,  all  the  sensatkms  of  Die  animal  are  con- 
ycjtdj  and^  whFdi  aH  its  perc^ons  terminate.  The 
ii^rfwabd  spinal  nmnrow  are  merdyth^  roo^by  which 
Ihe  sensations  travel;  andif  their  communication  with 
dfebrsift,  by  any  means  be  cut  off  at  die  neck,  the  whole 
trtmk  of  the  anumA  becomes  paralytic,  evidently  proving 
Ihat^le  ofgan  by  win^h  it  fcekis  the  brain.  This,  how- 
ever^ is  so  ^firbnr  being  the  case  in  msecte^  that  in  them, 
f  the  head  be  ^t  dF,  the  remanider  of  th^  body  will 
eentione  tb  give  proo&'  of  life  aM  sensation  longer  than 
th»headr  boA  portfon^  wilt  five  after  tbe  separation, 
sometiaaes  fiyr  a  coosidenMe  period ;  but  ihe  largest  will 
aarrive  the  longest,  and  #ill  m<^,  tME^J*,  and  occasionally 
emtjfy,  at  firsi  almost  t^  actively  without  the  head,  as 
wkw  nnited  to  it  -  Lyonet  infbrms  iss,  that  he  has  se^ 
notion  in  the  body  oFa:trasp  threedays  after  it  had  been 
aepatated  4onl  the^'head^  and  diat  a  caterpillar  even 
MSferf-Bomfe  days  after  Hiat  operation ;  and  when  touched, 
the  he^ess^aaimal  made  tltti  same  movements  as  when 
intire'.  Dr.  Shaw  has  observed — an  observation  con- 
firmed in  Unzer*^s  Kleine  ScArj/ienf-^that  if  Geophiltis 
decbrkus  be  cut  in  two,  the  halves  will  live  and  appear 
vigorous' even  for  a  ^^^r^nig^A/ afterwards ;  and  what  is 
niore  remarkable,  that  the  tail  part  always  survives  the 

*  In  Lestier  Inseeio-4heol,  ii.  84.  note  *. 
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head  two  or  three  days*.  The  sensorhm  commUne  of  in- 
sects, therefore,  does  not,  as  in  the  warm-blooded  ani? 
mals,  reside  in  the  bnun  alone,  but  in  the  spinal  marrow 
also.  It  was  on  this  account  probably  that  Linn^  denied 
the  existence  of  a  brain  in  insects,  r^arding  it  merely, 
as  the  first  ganglion  of  the  spine. 

Cuvier  and  other  modem  physiologists,  from  the  gan- 
glionic structure  of  this  organ,  are  of  opinion  that  it  is 
not  the  analogue  of  the  cerdnro^spinal  system  of  yerter 
brate  animals,  but  rather  of  their  gr^a^  sympathetic  nerves. 
Indeed,  considering  solely  the  external  structure  of.  the 
nervous  system  of  insects,  a  great  resemblance  strikes  us 
between  it  and  these  nerves;  for  besides  its  general  gan- 
glionic structure,  there  is  also  in  them  an  tipper  ganglion 
in  the  neck,  seemingly  corresponding  with  what  we  have 
named  the  brain  of  insects,  from  which  the  nervous  chord 
dips  to  the  lower  part  of  the  neck,  where  it  forms  a  se^ 
cond  ganglicHi,  which  appears  to  correspond  with  what 
we  have  considered  as  their  second  ganglion  ^  We  may 
observe,  however,  that  at  least  in  one  respect  there  is 
even  an  external  resemblance  between  the  brain  of  in- 
sects and  that  of  vertebrate  animals: — ^it  most  commonly 
consists,  as  has  been  stated,  like  them,  of  two  lobes,  often, 
very  distinct;  a  circumstance  which  not  unfrequently 
distinguishes  the  other  ganglions  ^,  and  is  not  borrowed 
from  the  ganglions  of  the  great  sympathetics.    With  re* 

*  lAnn.  Trans,  ii.  8.  Aristotle  had  observed  this  vitality  of  insects, 
and  that  that  of  the  myriapods  is  greatest.  Hut.  Animal,  I,  iv.  c.  7- 
Be  Reipiratione,  c,  3.  Reptiles  have  also  this  faculty,  i^.  DicL  iTHut. 
i^o^.  xzix.  161. 

*  Cuv.  Anal.  Comp,  ii.  283—.  These  are  named  **  the  upper  and 
lower  cervical  ganglions." 

*  Lyonet  Anat.  t,  ix,  x.  Plate  XXl.  Fio.  \.a,b. 
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^)ect  to  ike  internal  slructare  of  the  ganglions  and  spinal 
marroff  of  insects,  we  know  little  to  boild  any  theory 
apon,  except  that  ibie  internal  substance  of  the  former  is 
filled  with  air-vessels ;  at  least  so  Lyonet,  as  has  been 
already  observed,  foond  in  the  goat-moth,  while  only 
the  tunics  of  the  latter  are  covered  by  them*  Taking 
the  above  resemblance  to  the  brain  of  vertebrates  into 
coDsideratiOD,  there  appears  ground  for  thinking  that 
the  nervous  system  of  insects,  like  some  of  their  articu- 
lations*, is  of  a  mixed  kmd,  combining  in  it  both  the  ce- 
rd^ro-spinal  and  the  ganglionic  systems ;  and  this  will 
q)pear  further  if  we  consider  itajimctions. 

That  learned  and  acute  physiologist  Dr.  Virey,  as- 
ioming  as  an  hypothesis,  that  the  structure  of  the  system  . 
in  question  is  simply  ganglionic,  and  merely  analogous  to 
the  qrmimtbetic  system  of  vert^rate  animal^  has  built 
a  theory  upon  the  assumption,  which  appears  evidently 
contradicted  by  fiurts.     Because,  as  he  conceives  after 
Covier,  insects  are  not  gifted  with  a  real  brain  and  spinal 
marrow,  he  would  make  it  a  necessary  consequence  that 
they  have  no  degree  of  intellect^  no  memory,  judgement 
or  free  will ;  but  are  guided  in  every  respect  by  instinct 
and  spcmtaneous  impulses, — ^that  they  are  incapable  of 
instructicHi,  and  can  superadd  no  acquired  habits  to  thosie 
which  are  instinctive  and  inbred^.     This  consequence 
would  certainly  necessarily  follow,  was  their  nervous 
system  perfectly  analogous  to  the  sympathetic  of  warm- 
Uooded  animals.     But  when  we  come  to  take  into  con- 
sideration the  Junctions  Uiat  in  insects  this  system  con- 
fiessedly  discharges,  we  are  led  to  doubt  very  strongly 

•  Vol.  m.  p.  663.  670. 

^  y.  DkL  (PHist,  Nat,  ii.  47—.  v.  592.  xvi.  308—. 
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tike  co):recitne$ft  of  the  asmmpti<»u    Nair  f  n  these  i 
mek  the 9]r8it<m ia question xkA  oolyiCittderstothetio^ 
tritiive  and  reprodix^ve  cwgiuii,  wUch  is  the  princtpel 
fiinction  of  the  great  £fym|Mrthetic  nerres.in  the  verta*> 
brat^es;  but  by  ibe  conmnm  oi^gaM  maiotaitw  a  connexion 
with  the  external  worlds  and  acquires  ideas  of  things 
wilbout,  which  in  them  is  a  function  of  the  cerebral  ay? 
stem :  from  the  same  centre  also  issue  those  powers  which 
at  the  bidding  of  the  will  put  the  limbs  in  action^,  which 
also  belongs  to  the  cerebral  system^    That  insepts  have 
memory,  and  ccmsequently  a  real  brain^  has  been  before 
largely  proved^  as  aUo  that  they  have  ihat  degree  of  intdr 
lect  and  Judgement  which  enables  them  to  profitby  the 
notices  fiiiTiiabed  by  their  senses*.    What  can  be  the  use 
of  eyes,*— of  the  aenaes  of  hearing»  smelling,  feelii^,  &c« 
if  they  are  not  instructed  by  them  what  to  choose  and 
what  to  avoid  ?    And  if  they  are  thus  inslaruoted— they 
must  have  sufficient,  intdlect  to  apprehend  it,  and  a  por-» 
tion  of  free  will  to  enable  them  to  act  according  to  it 
With  regard  to  the  assertion  that  they  are  incapablepf 
instruction,  or  of  acquiring  new  habits ;  few  or  no  ex^ 
penments  have  been  tried  with,  the  express  purpose  of 
ascertaining  this  point:  but  some  well-authenticated  facts 
are  related,  from  which  it  seems  to  result  tlwt  insects 
may  be  taught  some  things,  and  acquire  habits  not  in- 
stinctive.    Tliey  could  scarcely  be  beongbt  from  their 
wild  states  and  domesticated,  as  bees  have  been  so  uni« 
versally,  and  both  ants  and  wasps  occasionally^,  without 
some  departure  from  the  habits  of  their  wild  state;  and 
the  fiict  of  the  corsair-bees,  that  acquire  predatory  haUts 

•  Vol.  II.  p.  519-.  507—. 

^  Hubor  Founms,  1^60—.    Reaum.  vi.  172—. 
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bcfo^dflscribedS  dKmsdin  more  mdendy:  botont 
of  tbe  oEMMt  renarkable  stories  to  our  purpose  upon  re* 
oord,  is  thut-of  M.  Pelissan,  wbo^  when  he  was  confined 
ntlieBMCik,  tamed  a  spider,  and  taught  it  to  come  for 
ibod  at  die  sound  of  an  isstrumeat  A  manufacturer 
abo  in  Paris,  fed  800  gliders  in  an  apertmenl,  whidi 
hecame  so  tame  that  ^i^ienever  he  entered  it,  which  he 
usually  did  brii^ing  a  dish  filled  with  flies  but  not  tl^ 
ways,  tli^  immediately  came  down  to  him  to  receive 
A^rfood^.  . 

All  these  circumstances  having  their  due  consideration 
and  wdgfat,  it  seems,  I  thii^  most  probable,  diat  as  in* 
sects  have  their  communication  with  the  external  worid 
by  means  oi  certain  organs  in  ccnnexion  witli  their  ner- 
TOQs  syMiem,  and  appear  to  have  some  degree  of  iBtd-> 
leot^  mmnory,  and  finee  will,  all  of  which  in  tHe  higher 
ammals  are  fbictions  of  a  cerebral  system,  and  at  the 
same  time  in  odier  respects  manifest  those  which  are 
peodiar  to  the  sympathetic  system,— it  is  most  probaUe^ 
I  stjif  as  was  above  hmted,  that  in  tiieir  system  bi^h  are 

I  msstbespeak  your  attention  to  a  droumstance  coo- 
nected  with  the  snlyeot  of  this  l^ter,  which  mlerits  pacrti- 
eolar  consideration :  I  mean  the  gradual  change  that 
takes  place  in  the*  nervous  system  when  insects  undergo 
diear  metamorphoses ;  so  that,  except  in  the  OfikapterOf 
Hgmiptera^  ^md  NewropUra  Orders,  in  which  no  dmnge 
ismideigone^  the  number  of  gan^Uons  of  the  spinal  chord 
IS  less  in  tbe  imago  dian  in  the  larva.  There  seems  an 
excqption  indeed  to  this  rule  in  tbe  case  of  the  rhinoceros- 

'  VoL  II.  p,  804.  ^  N.  Diet.  d'Sui.  Nat.  n.  ^d— . 
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beetle,  in  the  larva  of  which  there  is  only  one  ganglionf 
while  in  the  imago  there  are  Jimr  \  But  as  thb  one 
ganglion  occupies  the  whole  spinal  marrow,  it  is  really 
of  greater  extent  than  the  four  of  the  imago;  so  that 
even  in  diis  case  diere  is  a  concentration  of  the  cerebral 
pulp.  In  some  cases,  as  in  Dytiscus  marginalise  and  Hy^ 
draphiluspiceus^,  the  imago  has  only  one  ganglion  less 
than  the  larva,  but  more  generally  it  loses  /ai4r  or  Jive* 
Dn  Herold  has  traced  the  gradual  changes  that  take 
place  in  the  spinal  marrow  of  the  cbmmon  cabbage-but- 
terfly (P<9ii/ia  Bra$sic€B\  from  the  time  that  it  has  attained 
its  fill!  size  to  its  assumption  of  the  imaga  Of  these  I 
shall  now  gpve  you  some  account 

In  the  lull-grown  caterpillar,  besides  the  brain  there 
are  eleven  ganglions,  the  chords  of  the  four  first  inter- 
nodes  being  double,  and  the  rest  single:  firom  each  gan- 
glion proceed  two  pairs  of  nerves,  one  from  each  side. 
In  this  the  lobes  of  the  brain  form  an  angle  with  each 
other  \  In  two  days  the  doubly  chords  mutually  recede, 
so  as  to  diminish  the  interval  between  the  ganglions,  and 
the  single  ones  have  become  curved :  thus  the  length  of 
the  spinal  marrow  is  shortened  about  a  fourth^  and  the 
fourth  and  fifth  ganglions  have  made  an  approach  to 
each  other/^.  On  the  eighth  day,  when  the  insect  has 
assumed  the  pupa  but  remains  still  in  the  skin  of  the  ca- 
terpillar, the  flexure  of  the  intemodes  is  much  increased; 
the  first  ganglion  is  now  united  to  the  brain,  and  the 
fourth  and  fifth  have  joined  each  other,  though  they  are 
still  distinct;  the  spinal'  marrow  has  now  lost  coaisider- 

•  Cuv.  Anat.  Comp.  il  319.  337. 

»  Ibid.  u.  322»  323- ;  338.  339*. 

•  Plate  XXX.  Fio.  1.  ^  Ibid.  Fio.  2. 


INTEBMAL  ANATOMY  OF  I1UECT8*  €5 

ably  more  tlMoi  a  third  of  its  lei^th  *•  On  the  fonrteenth 
dxjf  the  intamodes,  except  the  double  cmes,  have  be^ 
come  nearly  straight  again;  the  fourth  and  fifth  gan* 
glions  have  coalesced  so  as  to  form  one,  and  the  sixth 
aodsevendi  have  eadi  lost  their  pairs  of  nerves^.  Shortly 
after  thk,  these  last  ganglions  have  nearly  disappeared, 
and  the  dunrds  €t  the  three  first  intemodes  have  again 
approached  each  other  ^.  The  next  change  exhibited 
is  the  absorpticm  of  the  first  gangli<Hi  by  the  brain,  the 
union  of  die  chords  of  the  first  intemode,  which  is  now 
straigfat,  the  i^roximation  of  the  second  and  third  gan* 
glions,  and  the  enlargement  of  the  one  formed  by  the 
anion  of  the  fourth  and  fifth,  at  the  expense  perhaps  of 
the  sixth  and  seventh,  which  have  now  intirely  disap- 
peared, and  in  their  place  is  a  very  long  jntemode. 
These  united  ganglions  retain  the  pail's  of  nerves  they 
had  when  separate^.  Just  before  the  assumption  of  the 
nMgo,  the  direction  of  the.  lobes  of  the  brain  becomes 
horizontal,  the  sec<md  and  third  ganglions  unite,  and  the 
btemode  between  the  third  and  fourth  is  shortened  ^ 
Lasdy,  whed  the  animal  is  become  a  butterfly,  the  se- 
cond and  third  ganglions  have  coalesced,  and  are  joined 
to  that  formed  by  the  union  of  the  fourth  and  fifth ;  a 
fhort  isthmus  or  rather  constriction,  with  an  orifice, 
being  their  only  separation :  each  of  these  united  gan- 
f^oas  send  forth  laterally  four  pairs  of  nerves '.  In  his 
figure^  Dr*  Herold  has  not  represented  the  orifice  for 
the  passage  of  the  gullet,  but  doubtless  one  exists,  which 
for  an  animal  that  imbibes  ouhj[  fluid  food  is4)robably 

•  Plate  XXX.  Fio.  3.  *  Herold  Schmeft  t.  ii./.  6. 

•  IWd.  /.  K./.  7.  *  Pi^TB  XXX.  Fig.  4. 

•  IHd.  Fig.  5.  '  Ibid.  Fio.  6. 
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r&ry  numrte.  In  I^fpt^gmna  dispar^  we  lean  firom  Oh 
vier,  this  orifice  is  of  that  descriptioii,  and  of »  trias* 
gidarflhape\- 

.  It  can  admitx>f  no  reaacaiable  dodbt  dbat  one  of  the 
prineipalJntentioQS  of  t^cae  changes  is  to  aoeonunodale 
the  nenrotts  tfsUm  to  the  idtered  functkms  of  the  ani« 
mal  in  its  aenr  stage  c^exi^»nce>  in  which  the  antennae^ 
€^es»andoiher  organs  of  the  stmses,  aswdl  as  the  limbs 
and  muscles  momig  them,  and  die  sexual  organs,  being 
▼ery  difliyftnt  firom  diose  of  the  larva^  and  if  not  wholly 
new,  jet  expanded  from  minute  germs  to  thebr  fiiU  size^ 
may  well. demand  corresponding  changes  in  the  struc- 
ture of  the  nenrc»s  system  by  which  they  are  acted 
upon. 

.  But  are  these  diangea  also  conoerned,  as  Dn  Virey 
conjeetmesy  in  producing  that  remarkable  alteraticm 
which  usually  takes  place  between  the  in^incts  oi  the 
lanra  and  imaigo?  In  order  to  answer  thk  question,  it 
will  be  requisite  first  to  quote  the  ingenious  illustratioii 
with  which  this  able  physiologist  elucidates  his  ideas  on 
this  point.  **The  more  readily/'  he  observes,  *^to  com- 
prehend die  action  of  instinct,  let  us  compare  the  insect 
to  one  of  those  hand<Hrgans  in  which  a  revolving  cylin- 
der presents  dt£ferent  tunes  noted  at  its  snrfiice^  and 
pressing  the  k^  of  the  pipes  of  the  organ,  gives  birth  to 
all  the  tones  of  a  song:  if  the  tune  is  to  be  changed,  the 
cylinder  must  be  pulled  out  or  pushed  in  one  or  more 
notches,  to  present  oilier  notes  to  the  keys.  In  the  same 
manner  let  us  suj^se  that  nature  has  impressed  or  en- 
graved certain  determinations  or  notes  of  action,  fixed  in 

•  Anat,  Comp,  ii.  348. 
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•  drtmifofile  ^merin  thenentoiisqratemaBd  tliegMf> 
g^bofli  4>r  the  caterpUlftr^  by  whick  idone  die  Ihea^  die 
will  met  aecording  to  a  certain  teqnencaof  qpentkns? 
m#9  30  to.  speak,  she  will  shig.die  jurengratea  wltUa 
heft.  When  she  itndeigoes  her  raettmorphosis  into  A 
lMiiear%,  ber  nerroos  ajstem  being,  if  I  maj  so  caqureBS 
iqndi^  pulled  out  a  notch,  like  the  ^Under,  wiUpreflca^ 
Ike  notes  of  another  tune,  another  series  of  instinctive 
tfOBtkaoB ;  and  the  animal  will  even  find  itself  as  per* 
iectfy  instructed  and  as  capable  of  emidoying  its  new  or* 
gsni^  as  it  was  to  use  the  old  ones.  The  rdations  wUl 
be  the  same;  it  will  always  be  the  f^  a[  the  instru- 
mtot.*." 

This  illustration  is  douhdess  at  the  fii!at  glance  yerj 
str&iog  and  plaosible:  but  a  doser  examinaden  will,  I 
ihkikf  diow,  jthet,  as  in  so  many  oth^  instances  in  met** 
physical  resaoning,  when  lanciful  analogies  are  ^nhsti* 
tntedjfor  »  rigid  adherenoe  to  stubborn  fads,  it  is  aatis- 
ftetofy  only  on  a  superficial  view,  and  will  not  stand  the 
tsstiof  investigation ;  and  as  this  is  a  question  intimately 
oooneded  wit^  what  I  have  advanced  on  the  subject  of 
iastinct  in  a  Ibrmer  l^ter,  I  must  be  permitted  to  go 
somewhat  into  detail  in  considering  it 

To  [^rove  his  pontiont  X)r«  Vir^  ought  at  least  to.  be 
«b)e  jk>  show  tha^  whenever  a  change  takes  place  in  the 
invtiQcts  of  insects  in  their  difierent  states  of  larva  and 
imsgo^  a  conespondiug  change  takes  place  in  the  exter- 
nal structure  of  the  nervous  chord*  But  what  ate  the 
&cts? ,  In  three  whole  orders,  viz.  Qrthoptera  Hemi' 
pieroj  and  Neurqptera^  as  mentioned  above  \  the  atruO" 

«  N.  Diet.  d^Hul.  Nat,  xvi.  313.    Comp.  i.  4)80. 
*  Sec  above,  p.  23. 
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ture  of  the  nervous  chord  is  not  changed ;  and  yet  we 
know  that  many  tribes  of  these  orders  acquire  instincts 
in  their  imago  state  altc^ther  different  from  those  which 
directed  them  in  their  state  of  larvse.  A  perfect  Ziocust^ 
for  instance^  acquires  the  new  instincts  of  using  its  wings ; 
of  undertaking  those  distant  migrations  of  Tdiich  so  many 
remarkable  instances  were  laid  before  3rou  in  a  former 
letter  ^ ;  and,  if  a  female,  of  depositing  its  eggs  in  an  ap- 
propriate situation.  But  if  such  striking  changes  in  the 
instinct  of  these  tribes  can  be  effected  without  any  per- 
ceptible alteration  in  the  structure  of  the  nervous  chord, 
it  is  contrary  to  the  received  rules  of  philosophical  in- 
duction to  refer  to  this  alteration  the  changes  in  the  in- 
stincts of  other  tribes  where  it  is  found.  Is  it  not  far 
more  probable  that  this  alteration  has  in  fact  no  con- 
nexion with  the  changes  of  instinct,  but  is  solely  con- 
cerned with  those  remarkable  changes  in  the  organs  of 
sense  and  motion,  which  occur  in  the  larva  and  imago 
states  of  the  orders  in  which  it  is  observed?  In  a  com- 
mon caterpillar,  the  form  of  the  body,  the  l^s,  the  eyes, 
and  other  organs  of  the  senses,  all  strikingly  difier  from 
those  of  the  imago ;  whereas,  with  the  exception  of  the 
acquisition  of  new  wings,  a  perfect  locust  differs  little 
from  its  larva :  so  that  we  may  reasonably  expect  a  cor- 
responding change,  such  as  we  find  it,  in  the  structure 
of  the  nervous  chord  of  the  lepidopterous  insect,  not 
called  for  in  that  of  the  neuroptefous  species,  in  which 
accordingly  it  does  not  take  place. 

This  reasoning,  in  opposition  to  Dr.  Vire3r's  theory^ 
that  the  changes  of  instinct  depend  on  the  altered  struc- 
ture of  the  nervous  system,  becomes  greatly  strengthened 
'  Vol.  I.  p.  217—. 
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^hen  we  advert  to  the  higher  classes  of  anunals,  which 
sorely  in  an j  investigation  of  the  nature  of  instinct  ought 
to  be  closely  kept  in  view ;  for  the  fiuml^,  though  oftea 
less  perfect  in  them  than  in  insects,  is  still  of  the  same 
iindj  and  may  consequently  be  expected  to  follow  the 
same  general  laws.  In  a  young  swallow,  for  example, 
all  its  instincts  are  not  developed  at  once  any  more  than 
m  an  insect.  The  instinct  which  leads  it  to  migprate 
does  not  appear  for  some  months  after  its  birth,  and  that 
of  building  a  nest  sdll  later.  But  we  have  not  the  slightest 
ground  for  believing  that  these  new  instincts  are  pre- 
ceded by  uny  change  in  the  structure  of  the  great  sym- 
pathetic nerve^  or  of  any  other  portion  of  the  nervous 
system:  and  the  same  may  be  said  as  to  the  sexual  in- 
stincts developed  in  quadrupeds  some  years  subseqtwnt 
to  their  birth.  If,  then,  these  remarkable  changes  in  the 
instinct  of  the  higher  classes  of  animals  can  take  place 
in^sendently  of  any  visible  change  in  the  nerves,  what 
snbstandal  reason  can  be  assigned  why  they  may  not 
also  in  the  class  of  insects  ? 

On  the  whole^  I  think  you  will  agree  with  me,  that 
there  is  nothing  in  Dr.  Vire/s  hypothesis  which  should 
lead  me  to  alter  the  opinion  I  have  already  so  strongly 
expressed  in  a  former  letter*,  as  to  the  insufficiency  of 
the  mechanical  theories  of  instinct  hitherto  promulgated, 
adequately  to  explain  all  the  phenomena;  and  unless 
they  do  this  they  are  evidently  of  small  value.  Such 
theories  as  I  have  there  adverted  to  may  often  seem  to 
be  supported  by  a  few  insulated  &cts,  but  with  others, 
fiur  more  numerous,  they  are  utterly  at  variance ;  and,  to 
omit  many  other  instances,  I  am  strongly  inclined  to 
•  Vol.  IL  p.  461. 
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doubt  the  pomJbSdty  of  satisfitctorily  explainiDg  the  110- 
riety  of  instraicts  exercised  by  a  beeS  or  Vbeieairadrdi^ 
nofy  defdopBMnt  of  new  onee  ib  pertieid«r  enrconi* 
Mnees  only  ^  on  any  merely  mechanical  giotmds* 

And  after  all,  even  suppose  it  conM  be  demomtnitivefy 
Aawn  that  eveiy  instinct  is  as  dearly  dependent  on  m^ 
eondary  causes,  as  I  hove  ferroeiiy  admitted  Aat  some 
doabdess  seem  to  be,  yet  what  would  this  teach  vs  as 
€0  the  essential  nattne  of  instiiict?  We  have  advanoad 
indeed  a  step;  but  still,  as  I  have  befiMre  observed  in  re^ 
fening  to  the  tbebiries  of  Brown' and  'Todber,  we  have 
only  placed  die  world  npoii!  the  tortoise^  and  instinct,'  «a 
to  its  essence,  which  is  what  we  want  to  detect  is-as  my*- 
steriovB  as  ever:  jast  as,  thiragh  we  candearljpKyve 
diat  (he  mind  is  acted  npbni^  the  senses,  yet  dm  thnvwv 
no  l^t  upon  the  essential  natar e  of  khe  min^/wl»db!^w% 
are  fi^rced  to  adnnt  fe  inscmtuble,  as'  if  to  teadi  ns:  huw 
mSty,  and  prevent  oar  vainly  fancying,  ttiat  dloi^ 
allowed  to;  discover  some  of  die  arcana  of  liatare^  we 
shall  ever  be  able  to  penetrate  into  her  inmost  saacto* 
aries* 

That  Dr.  Virey  shonid  r^ard  instinct  in  insecta  a» 
pordy  mechaniod  was  the  natural  cbbseqiiente  of  his 
deirjring  diem  any  portion  of  intellect;  but  his  opinion 
cannot  I  dnnk  be  consistendy  assented  to,  if  it  be  the 
hct,  as  I  have  just  shown  %  diat  diey  are  not  wholly  de- 
void of  die  inteUectual  principle.  Whatever  is  merely 
miechanical,  must,  under  similar  circmnstanoes,  always 
act  predsely  in  die  same  way.  An  automalbn  once  ccm- 
stfucted,  whilst  its  machinery  remains  in  order,  will  in- 
variably petform  die  same  actions;  and  Des  Cartes,  when 
•  Vol.  II.  p.  493.         »»  Ibid.  p.  503.         «  See  above,  p.  21. 
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he  had  conttrocted  his  celehratad  fisnale  aotomatoiv 
iflMgined  that  he  had  imfimgaUy  pioined  his  priodple^ 
diat  brutes  are  Bwre  machines;  But  i^  instead  of  losiiig 
b&Bs^in  the  wiUs  of  sietqphysical  spsadatton^  he  had 
soberlj  attended  to  fiwits,  he  would  have  seen  that  die 
iQidDetof  animals  can  be  modified  and  counteiacted'by 
dieir  iiildleGt^  and  consequently  cannot  be  regarded  as 
mtofif  mechaBsraL  Tbooj^  the  insdaetife  impdse  of 
an  ea^  stonacb  powezfidfy  impd  a  dog  to  gratify  his 
sf^etite^y^ifhebewe&tntond,  thefear  of  ccMxecdon 
iffl  ttudoefaini  sibstun£ma  the  most  tempting  diunties: 
nd  in  Ads  ttnoner  kbee  will  quit  the  nectary  of  a  flower, 
hofwe?^  an^y  Ytpieinshed  widk  sweets,  if  alanned  by 
mjmUnaf(&Ku  Theairt^oiiwhidi  BooniqMcrteatniised 
bBBtfelf  wBk  cxpenmeats  at  St  Helena,  dioa^  they 
stmaed  hii  sagar-^basm  when  defended  by  a  fiaese  of 
inrtir,  cdntedled  t&eir  instinct  and  desisted  when  kyi^BB 
sunoonded  with  vinegar^  t  and  in  the  remarkable  in* 
steace  ooaoammcated  t6  Dr.  Leadi  by  Sir  Joseph  Baidcs, 
theimtinet  of  a  crippled  spider  so  eomfdetdy  dianged, 
that  from  a  sedei^ury  web-weaver  it  became  a  hunter  ^ 
Thm  is  evuiendy,  there&re,  no  analogy  between  acdons 
strictly  meehanicai  and  io&tinets,  which,  though  th>^  may 
often  seem  to  be  excited  by  mechanical  causey,  are  llabte 
to  be  restrained  or  modified  l^  the  connexion  of  die  in- 
stiiictive  and  inteUectual  faculties  ^ ;  and  white  we  are 
igaoeaat  how  diis  connexion  tabes  place,  it  is  obviously 
ifl^XMsihleto  reason  logically  on  the  subject 

In&as  deiTfing  that  any  existing  si^dkmica/thec»y  of 
isstittet  is  satisfactory,  I  by  no  means  faitend  to  assert 

*  Antommardii's  Last  Days  of  Niapolcon, 

*  Lkm.  Trans,  xi  393.  •  Vol.  H.  p.  5^9. 
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that  instinct  is  purely  inteUechmL  I  have  already  given 
you  my  qpinion  %  that  it  is  not  the  e£Pect  of  any  imme-' 
diate  agency  of  the  Deity;  nor  am  I  prepared  to  assent 
to  the  doctrine  of  a  writer,  who  has  in  some  respects 
written  ably  on  the  subject  in  question,  who  says,  that 
'^  the  Divine  Energy  does  in  reality  act  not  immediateh/f' 
but  tnediateh/j  or  through  the  medium  of  moral  and  tn^ 
teUectual  influences  upon  the  nature  or  consciousness  cX 
the  creature,  in  the  production  of  the  various,  and  in 
many  instances  truly  wonderful,  actions  which  they  per- 
form V  The  same  objection  applies  to  this  as  to  so 
many  other  metaphysical  theories,  that  it  is  not  adequately 
supported  by  ^/!m:^;  and  all  theories  not  so  supported 
are  injurious  to  science  in  pn^rdon  as  their  jdausibi- 
li^  is  greater,  by  leading  Uie  student  to  relax  in  that 
observation  of  nature  and  attentive  study  of  the  instincts 
of  animals,  on  which  alone  sound  hypothesis  on  this 
subject  can  be  ultimately  founded. 

I  shall  conclude  these  remarks  on  the  nature  of  in- 
stinct with  a  few  observations  as  to  the  circumstances  in 
which  insects  mpy  be  supposed  to  be  guided  by  this  fa- 
culty, and  those  in  which  intellect  seems  to  direct  them. 
The  bee,  when  it  takes  its  flight  to  a  field  where  flowers 
abound,  is  governed  by  intellect  in  the  use  of  its  senses ; 
for  these  are  given  to  it  as  guides :  and  when  it  arrives 
there,  they  direct  it  to  the  flowers,  and  enable  it  to  as- 
certain which  contains  the  treasures  it  is  in  search  of; 
but  having  made  thb  discovery,  its  instinct  teaches  it  to 
imbibe  the  nectar  and  load  its  hind  legs  with  pollen. — 
Again :  its  senses,  aided  by  memory,  enable  it  to  retnu;e 

"  Vol.  N.  p.  463,  5.  ^  Zoological  Journal,  n**.  i.  6. 


INTERNAL  ANATOMY  OF  INSECTS.         SS 

its  way  to  the  hive,  where  instinct  once  more  impels 
it  in  its  various  operations.  So  that  when  we  ascrib# 
i  certain  degree  of  intellect  to  .these  animals,  we  do 
not  fiBce  them  upon  a  par  with  man ;  since  all  the 
most  wonderful  parts  of  their  eccmomy,  and  those  ma- 
nipulations that  exceed  all  our  powers,  we  admit  not 
to  be  the  ccmtrivance  of  the  animals  themselves,  but 
&e  nece^ary  results  of  faculties  implanted  in  their 
con^itutioii  at  the  first  creation  by  their  Maker.  I 
may  further  repeat,  that  the  mere  fact  of  being  en- 
dpwed  with  the  external  organs  of  sense,  proves  a  cer- 
tab  degree  of  mtellect  in  insects.  For  if  in  all  their 
actions  they  w^re  directed  merely  by  their  instinct,  they 
might  do  as  well  without  sight,  hearing,  smell,  touch,  &c. 
but  having  these  senses  and  tlieir  organs,  it  seems  to 
me  a  necessary  consequence,  that  they  must  have  a  suf«- 
fid^it  d^pree  of  intellect,  memory,  and  judgement,  to 
enable  them  advantageously  to  employ  them. 

There  is  this  di£ference  between  intdlect  in  man,  and 
tbe  rest  of  the  animal  creation.  Their  intellect  teaches 
them  to  follow  the  lead  of  their  senses,  and  make  such 
use  of  the  external  world  as  their  appetites  or  instincts 
incline  them  to, — and  this  is  their  wisdom ;  while  the  in- 
tellect of  man,  being  associated  with  an  immortal  princi- 
ple, an4  being  in,  comiexion  with  a  world  above  that 
which  his  senses  reveal  to  him,  can,  by  aid  derived  from 
heaven,  control  those  senses,  and  bring  under  his  instinc- 
tive app^tes,  so  as  to  render  them  obedient  to  the  ro  ^t- 
fMwxoy,  or  governing  power  of  his  nature:  ANn  this  is 

HIS  WISDOM. 

I  am,  &c. 

VOL.  IV.     •  D 
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INTERNAL  ANATOMY  AND  PHYSIOLOGY 
OF  INSECTS  CONTINUED. 

BESPIRATION. 

LiIFE  and  flame  have  this  in  common/'  says  Cuvier, 
**  that  neither  the  one  nor  the  other  can  subsist  without 
air  /  all  living  beings,  from  man  to  the  most  minate  ve- 
getable, perish  when  they  are  utterly  deprived  of  that 
fluids"  The  ancients,  however,  not  perceiving  insects 
to  be  furnished  with  any  thing  resembling  bmgSj  took  it 
for  granted  that  they  did  not  breathes  though  Pliny 
seems  to  hesitate  on  the  subject  K  But  the  microscc^ic 
and  anatomical  observations  of  Malpighi,  Swammerdam 
and  Lyonet,  and  the  experiments  of  more  modern  phy- 
siologists, haveincontestably  proved  that  insects  are  pro- 
vided with  respiratory  organs,  and  that  the  respiration 
of  air  is  as  necessary  to  them  as  to  other  animals*  They 
can  exist  indeed  for  a  time  in  irrespirable  air;  and  im- 
mersion in  hydrogen  or  carbonic  acid  gases  is  not,  as  I 
have  often  ascertained,  so  instantly  fatal  to  them  as  it 
would  be  to  vertebrate  animals;  but  like  them,  they 

•  AfuU.  Compar,  iv.  296. 

*»  Plin.  Hist.  Nat.  I.  xi.  c.  3.    Even  Aristotle  seems  to  have  given 
into  the  common  opinion.    De  Respirat.  c.  3,  9.  &c. 
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qMedQy  perish  in  air  altogether  deprived  of  its  oxygen, 
or  placed  in  situations  to  which  all  access  to  this  essential 
dement  is  excluded.  Their  respiration  too  of  atmo- 
q)heric  air  produces  the  same  change  in  it  with  that  of 
the  vertebrate  animals,  the  oxygen  disappearing,  and 
carbonic  acid  gas  being  produced  in  its  place.  Boyle 
had  long  since  ascertained,  that  when  bees,  flies,  and 
other  insects  were  placed  under  an  exhausted  receiver, 
they  ijtten  perished  ^ :  and  the  same  ^ect  was  even  ob- 
served by  the  ancients  to  ensue,  when  their  bodies  were 
by  any  means  covered  with  oil  or  grease,  which  necessa- 
rily closed  the  orifices  of  their  respiratory  organs  \ 

Bat  for  the  first  series  of  experiments  ascertaining  the 
necessity  of  a  supply  of  air  to  insects,  and  their  conver- 
uon  of  it  into  carlxmic  acid,  we  are  indebted  to  the  illus- 
trious Schede^ ;  and  his  experiments  have  been  repeated 
and  confirmied  by  Spallanzani,  Vauquelin,  and  other  che- 
mists. The  former  found,  that  when  caterpillars  and 
maggots  were  confined  in  vessels  containing  only  about 
eleven  cubic  inches  of  atmospheric  air,  though  fiimished 
with  sufficient  food,  they  soon  died,  and  sooner  when  the 
space  was  more  confined**.  He  ascertained  too»  that  a 
hrva  weighing  only  a  few  grains  consumed,  in  a  given 
tune,  as  much  oxyg^i  as  an  amphibious  animal  a  thou- 
sand times  as  vduminous  *•  A  male  grasshopper  {Acrida 
wriUmma)  in  six  cubic  inches  of  oxygen  lived  but 
eighteen  hours,  and  the  female  placed  in  eight  cubic 
inches  of  atmospheric  air,  only  thirty-six  hours.    The 

*  PhUoi.  Trans,  v.  2011.    Works,  4to.  i.  79,  112. 
^  Aristot.  HuL  Animal.  I.  viiL  c.  fSJ. 

*  On  Air  and  Fire,  148,  165.  *  Tracts,  208. 

*  Mem,  on  Reqnrat.  75. 
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usual  tests  in  both  instances  detected  the  conversion  of 
the  oxygen  present  into  carbonic  Hcid  \  Precisely  the 
same  result  was  obtained  by  Sorg  and  Ellis,  who,  having 
placed  a  number  of  flies  in  nine  cubic  inches  of  atmo- 
spheric air,  found  them  all  dead  by  the  third  day,  the 
oxygen  intirely  vanished,  and  a  quantity  of  carbonic  acid 
nearly  equal  in  bulk  produced  ^. 

It  is  ascertained  too,  that  insects  like  other  animals 
require  in  the  process  of  respiration  not  merely  oxygen, 
but  such  a  mixture  of  it  with  nitrogen  or  azote  as  com- 
poses atmospheric  air:  for  Vauquelin  found  that  a  grass- 
hopper placed  in  six  cubic  inches  of  oxygen  lived  only 
half  as  long  (eighteen  hours)  as  another  placed  in  eight 
inches  of  atmospheric  air ;  its  breathing  was  much  more 
laborious,  and  it  died  when  not  more  than  one-twentieth 
of  the  oxygen  had  been  converted  into  carbonic  acid  ^. 
That  a  large  quantity  of  oxygen  penetrates  all  parts  of 
insects,  is  evident  also  from  the  add  prevalent  in  the 
fluids  of  most  of  them,  as  likewise  from  the  wonderful 
power  of  their  muscles.  That  azote  is  also  received, 
seems  probable  from  the  ammonia  which  has  been  ex- 
tracted from  the  fluids  of  many,  and  from  the  rapid  pu- 
trescence of  these  animals  ^ 

The  mode,  however,  in  which  the  respiration  of  insects 
is  carried  on,  differs  greatly  from  that  which  obtains  in 
the  higher  animals.  They  have  no  lungs,  no  organs 
confined  to  a  particular  part  of  the  body,  by  means  of 
which  the  whole  of  the  blood  is  regularly  exposed  to  the 

*  Amu  de  CMmie,  xii.  273. 

'  F.  L.  A.  Sorg,  Respirat.  Insect,  et  Verm,  Ellis,  Inqidiy  into 
Chang,  prod,  on  Ahnosph.  Air  by  Betpirai.  &c.  69. 

*  Ann.  de  Chimie,  xii.  273.        *  Sprengel,  Commentar.  Sec.  2/ — . 
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action  of  the  inspired  air.  They  do  not  breathe  through 
the  mouthy  but  through  numerous  orifices  called  spiracles^ 
and  the  respiratory  vessels  connected  with  these  are  con- 
ducted to  every  part  of  the  body.  In  some  indeed,  that 
we  have  included  under  the  denomination  of  insects,  as 
the  Arachnidoy  an  approach  is  made  to  the  branchial 
respiration  of  fishes. 

The  respiratory  apparatus  of  insects  may  be  consi- 
dered under  two  principal  heads : — viz.  the  orifices  or 
spiracles,  and  other  external  organs  by  which  the  air  is 
alternately  received  and  expelled ;  and  the  internal  ones, 
by  which  it  is  distributed.  Each  of  these  is  well  worthy 
of  your  attention. 

I.  The  external  respiratory  organs  of  insects  may  be 
divided  into  three  kinds.  Spiracles  ;  Respiratory  plates  ; 
and  branchiform  and  other  pneumatic  appendages. 

L  Spiracles*  {Spiracula),  or  breathing  pores,  are  small 
orifices  in  the  trunk  or  abdomen  of  insects,  caning  into 
the  trache^y  by  which  the  air  enters  the  body,  or  is  ex- 
pelled from  it*".  They  may  be  considered  principally  as 
to  their  composition  and  substance  f  shape;  colour,-  mag^ 
mtude  ;  situation  ;  and  number. 

1.  Composition  and  substance.  Perhaps  you  may  not 
be  aware  that  the  structure  of  these  minute  apertures  is 
not  so  simple  as  at  the  first  view  it  may  seem ;  but  when 
you  recollect  that  by  them  the  insect  heathes^  you  will 
suspect  that  provision  may  be  made  for  their  opening 
and  Cutting.     A  spiracle  therefore,  speaking  analog! - 

'  Plate  XXIII.  Fig.  2.  and  Plates  VIII.  IX.  XVI.  XXIX.  c',  A", 

*  Moldenhawers  {AnaU  der  Pflanz,  314—.)  affirms  that  the  spira- 
cles ofmost  insects  are  quite  closed :  but  Sprengel  (CommerUar,  §  81) 
luts  satis&ctorily  refuted  that  opinion. 
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caUy,  may  be  regarded  in  numerous  cases  as  a  mouth 
closed  by  lips.    In  caterpillars  and  many  other  insects, 
the  substance  of  the  crust  where  it  surrounds  the  spiracle, 
is  elevated  so  as  to  form  a  ring  round  it     The  lips,  pro- 
perly speaking,  are  formed  of  a  single  cartilaginous  piece 
or  platform,  with  a  central  longitudinal  cleft  or  opening, 
when  closed  often  extending  the  whole  length  of  the 
piece  ^ ;  but  in  some  appearing  always  open  and  circu- 
lar :  of  the  former  description  are  those  covered  by  the 
elytra  in  the  common  cockchafer ;  and  of  the  latter,  those 
that  are  not  so  covered :  in  some,  as  in  the  antepectoral 
pair  of  the  mole-cricket,  there  appear  to  be  no  lips,  the 
orifice  being  merely  closed  with  hairs  \    Though  the 
aperture  is  usually  in  the  middle  of  the  platform,  in  the 
female  of  Dytiscus  marginalise  it  is  nearer  the  posterior 
side,  the  anterior  or  upper  lip  being  the  longest.     In  the 
majority,  the  mouth  or  cleft  is  nearly  as  long  as  the  spi- 
racle; yet  in  the  puss-moth  {Cerura  Vinula)  it  is  shorter  ^ 
Some  spiracles,  however,  are  unilabiate,  or  have  only 
one  lip.     This  is  the  case  with  Gonyleptes  and  perfa{^ 
others  <*.     The  lips  are  usually  horizontal,  but  sometimes 
they  dip  so  as  to  make  the  spirt^^le  appear  open. 

With  regard  to  the  substance  of  these  organs,  it  is  more 
or  less  cartilaginous,  and  probably  elastic ;  the  surikce 
frequently  appears  to  be  corrugate  or  plaited;  this  is  very 
distinctly  seen  in  the  stag-beetle  and  the  cockchafer :  in 
the  last  insect,  under  a  powerful  magnifier,  we  are  told 
that  the  lips  appear  to  consist  of  parallel  cartilaginous 
processes,  separated  by  a  cellular  web*.  In  some  species^ 

•  Plate  XXFII.  Fig.  2.  »»  Sprengel,  CommtnOar,  §  7. 

•  Ibid,  I.  iii./.  30.  -  Plate  XXIX.  Fig.  23. 

•  Ibid.  8. 
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of  Ctynis  tbe  corrugations  fonn  a  perplexed  labyrinth ; 
m  the  caterpillar  of  the  puss-moth  the  plaits  are  so  nar- 
row as  to  look  like  rays* ;  and  in  some  Dynadidce  the 
lips  i^proach  to  a  lamellated  structure.  Again,  in  Hif" 
draphUus  caraboides  the  upper  lip,  and  in  Dytiscus  cir' 
amflezus^  both  lips  seem  filmed  of  elegant  plumes  ^ :  a 
similar  ornament  distinguishes  the  inner  edge  of  the  lips 
in  the  caterpillar  of  the  great  goat-moth  {Cossus  lig" 
mperda)  and  others  ^.  In  the  grub  of  the  rhinoceros- 
beetle  (Oryct^  naskomis)  the  margin  of  the  lower  or  in- 
ner lip  is  decorated  by  pinnated  rays,  which  enter  the 
cellolar  membrane  that  covers  the  upper  lip^ :  in  thi^ 
larva,  and  that  likewise  of  the  cockchafer,  the  two  lips 
are  formed  of  different  substances;  in  the  last  the  upper 
or  outer  one  consists  of  a  perforated  cellular  membrane, 
through  which  the  kir  can  pass,  while  the  lower  or  inner 
one  is  a  cartQaginous  valve  that  closes  the  orifice  * :  in 
the  former  this  valve  is  surmounted  by  a  boss  ^.  In  the 
pupa  of  SmerintAus  Poptdi,  a  hawk-moth  not  uncommon, 
and  of  some  dragon-flies  {Libellula  depressa\  the  margin 
of  the  two  lips  is  crenated,  probably  with  notches  which 
alternate,  that  the  mouth  of  the  spiracle  may  shut  more 
accurately  <•  The  substance  is  unusually  thick  in  the  spi- 
Dose  caterpillars  of  butterflies ;  and  in  the  pupa  of  one, 
Vria  ProtcuSf  it  is  villose. 
Under  the  present  head  I  may  observe,  that  in  some 
as  in  the  puss-moth,  and  the  larva  of  the  common 


•  Sprengel,  7.  t.  iii./.  30.  »»  Ibid,  U  ii./  22.  L  iii./.  29. 
•Plate  XXIX.  Fig.  29. 

•  Ibid.  Fio.  16.    Sprengel,  Ibid.  9.  t.  l.f.  4—6. 

•  IlmL  9.  /.  i./.  9.  '  Plate  XXIX.  Fig.  16.  a. 
»  Sprengel,  Ibid,  t.m.f.  27. 
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water-beetle  {Dytiscusmarginalis)^  thespiracks  uedoeed 
by  a  semifluid  substance,  which  however,  according  to 
Sprengel,  is  permeable  to  the  air  ^.  The  animal,  wh«re 
these  organs  are  furnished  with  lips,  has  doubtless,  by 
means  of  a  muscolar  apparatus,  the  power  of  opening 
and  shutting  them:  this  is  done,  we  are  told,  by  elevating 
and  depressing,  or  rather  by  contracting  and  relaxing 
them*  Sorg  counted  in  one  case  {Oryctei  nasicomis) 
twenty  J  and  in  another  {Aaridaviridissima)  ^h/^  of  these 
motions  to  take  place  in  littie  more  than  two  minutes  ^  : 
but  the  quickness  and  force  of  this  motion  is  not  always 
uniform;  for  the  same  physiologist  observed,  that  in 
Carabus  auratus^  when  feeding  or  moving  its  body  ra- 
pidly, the  contraction  of  the  spiracles  took  place  at  very 
short  intervals ;  but  when  it  was  fasting,  and  its  motions 
were  slow,  the  intervals  were  longer^ :  it  is  probable  ako, 
that  the  temperature  may  accelerate  or  retard  the  mo- 
tion. In  the  summer  I  examined  a  specimen  ofPfn/Uo^ 
jperiha  horticola^  that  had  indeed  been  somewhat  injured, 
with  this  view :  the  pulses  of  the  abdomen,  which  alter- 
nately rose  and  fell,  were  at  about  the  rate  of  the  pulse 
of  a  man  in  health,  sixty  in  a  minute,  and  the  spiracles 
appeared  to  me  to  keep  pace  with  this  motion :  later  in 
the  year,  when  the  temperature  was  lower,  as  I  was  walk- 
ing, I  took  a  specimen  of  some  grasshopper  {Locusta), 

"  Sprengely  CommerUar,  ^ — . 

^  Sprengel,  from  whom  I  have  borrowed  this  quotation,  expresses 
the  time  by  "  scripulo  horeg.**  This  word  is  of  uncertain  meaning, 
being  scarcely  ever  applied  to  time;  but  as  it  means  the  twenty-fourth 
part  of  an  ounce,  Faber  conjectures  it  may  mean  the  same  portion 
of  an  hour, 

*  Sorg,  DisqtasU,  circa  respirat,  insect  ^,  46,  66,  Sprengel  M 
iupr,  11—. 
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UpoD  viewing  it  under  a  lens,  I  dbserved  one  of  the 
OQDTex  pectoral  q>iracles  open  and  shut,  and  the  in-^ 
ttt^l  between  two  breathings  appeared  nearly  half  a 
minate. 

2.  With  regard  to  their  shape,  spiracles  vary  consi- 
doral^.  In  general  we  may  observe  that  the  abdomi- 
nal ones  are  usually  flat,  while  thoseof  the  trunk  are  often 
convex*.  Sometimes  they  are  very  narrow  and  nearly 
linear,  as  in  many  pupae  o(  Lepidoptera,  and  those  in 
the  wtetaUwrax  of  the  sand-wasps  {Ammophila)  and  af- 
finities; at  others  they  are  wider  and  nearly  elliptical, 
as  in  Lucanus  and  many  Lamellicom  beetles :  again,  in 
Copris  they  are  circular;  in  Cordylia  Pahnarum  ovate; 
mDi^ixus  oblong^;  in  Goerius  olens  lunulate;  in  Gony- 
lepUs  nearly  of  the  shape  of  a  horse-shoe^ ;  and  proba^ 
bly  many  other  forms  might  be  traced,  if  a  thorough  in- 
vestigation with  this  view  were  undertaken. 

S.  The  colour  of  spiracles  will  not  detain  us  long.  In 
the  caterpillars  of  Lepidoptera  this  is  often  so  contrast- 
ed with  that  of  the  rest  of  the  body,  as  to  produce  a 
striking  and  pleasing  effect  Thus  when  the  body  is  of 
a  dark  colour,  they  are  usually  of  a  pale  one ' ;  or  if  the 
body  ispalef  they  are  dark^  or  surrounded  with  a  dark 
ring'.  This  contrast  is  c^n  rendered  more  striking  by 
their  position  with  regard  to  the  partial  colours  that 
often  ornament  caterpillars :  in  those  whose  sides  are 
decorated  by  a  longitudinal  stripe,  the  spiracles  are  often 
planted  in  it  ^ ;  or  just  above  it  ^ ;  or  betwe^i  two  * :  in 

*  Chabrier  turU  Vol  det  Int.  c.  1.  454. 

*  Platb  XXIX.  Fig.  28.  A'.  «  Ilnd.  Fig.  23. 

*  Sepp.  I.  iv.  t.  li./.  3.  •  Uid.  t.  xiv.f.  3. 
» IbkL  i.  v./.  6,  7.  «  Ibid.  t.  If.  7, 8. 
"  Ilnd.  L  x./.  6,  7.  »  IM.  V.  L  If.  3. 
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some  hawkmoths  the  intennediate  ones  are  set  in  white 
or  pale  spots,  which  gives  great  life  to  the  appearance 
of  the  animal.  In  general,  in  perfect  insects  the  moat 
prevalent  colour  is  bu£^  or  reddish-yellow.  In  the  larva 
of  the  great  water-beetle  these  organs  resemble  the  iris  of 
the  eye,  being  circular  with  concentric  rings  alternately 
pale  and  dark\ 

4.  llie  size  of  spiracles  varies  eonsiderably.  Those 
in  the  larva  last  mentioned  are  so  minute  as  to  be  scarcely 
visible  exc^t  under  a  lens,  while  those  behind  the  fore- 
legs in  the  mde-cricket  are  a  full  line  in  laigth,  and  those 
in  the  pleura  o(  Acrocinus  accetUifery  a  Brazilian  Capri- 
corn beede,  are  more  than  twice  as  long.  In  the  same 
species  they  are  often  found  of  different  sizes;-— thus  the 
anal  pairs  in  the  water-beetle  lately  alluded  to,  I  mean  in 
the  perfect  insect,  are  much  larger  than  the  rest^,  pro- 
bably that  the  animal  may  imbibe  a  larger  quantity^  of 
air  when  it  rises  to  the  surface  of  the  water,  where  it 
suspends  itself  by  the  tail.  In  those  Lamellicom  bee- 
tles in  which  the  terminal  part  of  the  abdonften  is  not 
protected  by  the  elytra,  the  covered  ^ir^des  are  the 
largest 

5.  Under  the  next  head,  the  situation  o[  spirades,  I 
shall  not  only  consider  the  part  of  the  body  in  which 
they  are  situated,  but  likewise  their  position  in  the  CTwt; 
to  which  last,  as  it  will  not  detain  us  long,  I  shall  first 
call  your  attention.  Their  position  in  this  respect  is 
most  commonly  oblique;  but  in  the  abdomen  of  the  above 
water-beetle  they  are  transverse^  and  in  a  larva  I  possess, 
probably  of  an  Elater^  they  are  longitudinal.    In  spinose 

*  Sphinx  Labnuca  Merian  Surinam,  34. 
►  Plate  XXIX.  Fig.  28.  ^". 
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ctterpillars  these  organs  are  generally  planted  betwe^i 
two  qiines,  one  being  above  and  the  other  below.  The 
lateral  line  <^  th^  body  most  commonly  marks  their  si- 
tuation ;  bnt  in  many  cases  they  become  ventral^  and  in 
others  dorsoL  The  most  important  drcomstance,  how- 
ever, ooonected  with  the  presait  head  is  their  appropria- 
tioQ  to  particular  s^ments  or  parts  of  the  body,  for,  like 
the  ganglicms  of  the  spinal  marrow,  they  are  distributed 
to  ahnost  every  segment  Let  us  take  a  summaiy  view 
of  their  arrangement  in  this  respect 

No  insect  has  any  spiracle  in  the  head;  but  in  cater«- 
pillars  and  many  other  lanke  there  is  a  pair  in  ih^Jlrsi 
segment  of  the  trunk.  This  is  also  to  be  found  in  the 
other  states,  bnt  is  not  easily  detected  m  the  pupa  of 
Lepidopiera:  in  the  Ckieoptera  order,  in  the  grub  of  the 
Lamdilicom  beetles,  it  is  octremely  conspicuous,  and 
planted  in  the  side  of  the  first  segment*;  in  other  Coleo- 
pterous grubs  it  is  not  so  readily  found,  but  probably  its 
station  is  somewhere  bdiind  the  base  of  the  arms,  where 
it  is  very  visible  in  that  of  the  ^aph/linida.  In  the 
imago  of  insects  of  this  order,  this  antepectoral  spiracle 
has  been  overlooked,  and  indeed  is  not  soon  discovered : 
to  see  it  dearly,  the  manitrunk  should  be  separated  from 
the  alitrunk ;  and  then  if  you  examine  the  longer  side  of 
the  cavi^,  you  will  see  a  pair  o^  usually,  large  spiracles 
planted  just  above  the  arms,  in  the  ligament  that  unites 
these  two  parts  of  the  trunk  to  each  other :  in  the  com- 
mon rove-beede,  however,  {Goerius  olens)  you  may  easily 
see  it  without  dissection  ^*  In  the  Orthoptera  it  is  situated 
behind  the  arms,  as  in  Gryllotalpa :  or  between  them 

*  SwammercL  Bibl,  Nat,  L  xxvii./.  6.  Compare  Sturm  Deutsch. 
Fh.  i.  t.  v./.  r.  "  Plate  XXIX.  Fig.  1;^.  c'. 
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and  the  'prUhorax^  as  in  Blatta  :  in  the  Hemiptera  and 
Neuroptera  probably  the  situation  is  not  very  different. 
In  the  Lfpidoptera  this  pair  of  spiracles  is  planted  just 
before  the  base  of  the  upper  or  primary  wings  *  ^  a  similar 
situation,  I  suspect,  is  appropriated  to  it  in  the  Tricho^ 
pteruy  but  covered  by  a  tubercle  or  scale.  Something 
similar  has  been  noticed  by  M.  Chabrier,  in  the  same 
situation  and  circumstances,  in  the  collar  o{  Hf/mefUh- 
ptera  ^.  In  numerous  Diptera  this  breathing  pore  is 
planted  on  each  side  between  the  collar  and  the  dorso^ 
turn  above  the  arms  ^,  and  in  Hippobosca  in  the  collar 
itselfd. 

In  LepidopterouSj  ColeopterouSj  and  some  other  larvae, 
the  two  segments  of  the  body  corresponding  with  the 
alitrank  in  the  perfect  insect,  are  without  spiracles,  nei- 
ther have  they  in  this  state,  though  pneumatic  organs 
have  been  discovered  %  any  real  ones  in  that  part :  but 
not  so  the  remaining  orders,  all  of  which  have  these  or- 
gans in  that  section  of  the  trunk.  To  begin  with  the 
Orthoptera : — ^in  Blatta  there  seems  to  be  a  long  narrow 
one  behind  the  intermediate  leg ;  in  the  Gryllotalpa  there 
is  one  in  the  posterior  part  of  the  pleura  ;  and  in  Lo^ 
custa,  above  both  the  intermediate  and  hind  legs  '•  It 
is  probable,  that  in  general  those  that  have  no  spira- 
cles in  the  manitrunk  have  /our  in  the  alitrunk,  which 
seems  the  natural  number  belonging  to  the  trunk.'  In 
many  of  the  Heteropterous  Hemiptera  in  the  parapleura 

«  De  Geer,  i.  81.  t.  v./.  10./.  *  Sur  U  Vol  des  Int.  c.  i.  459. 

«  Reaum.  iv.  246.  t  xix./.  8.  *. 

^  In  this  tribe,  which  I  foi^  to  remark  before,  (see  Vol.  III. 
p.  549 — .)  there  seems  both  prothorax  and  coUar, 
'  Vol.  III.  p.  550,  559.  &c. 
'  Plate  VIII.  Fio.  14.  h". 
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there  is  an  open  spiracle  without  lips  \  to  which,  as  in 
that  beaotifiil  bug  ScuteUera  Stockeriy  a  channel  some- 
tiines  leads.  The  space  in  which  this  spiracle  b  planted 
in  odier  genera  of  bugs  {Pentatomd  Sac)  is  covered  with 
B  kind  of  membrapous  skin,  often  much  corrugated  ^.  In 
die  aquatic  insects  of  this  section,  and  many  terrestrial 
ones,  as  Bedmnus^  &c.  this  spiracle  is  obsolete.     There 
is  another  circumstance,  possibly  connected  with  their 
respiration,  relating  to  many  of  the  bugs,  which  may  be 
meDtbned  here.     If  you  examine  Pentatoma  rvfipet^  a 
tery  commcm  one,  you  will  find  between  the5capt/2aand 
pm-apleura  a  long  orifice  or  chink ;  this  upon  a  closer 
inspection,  under  a  good  magnifier,  you  will  see  com- 
pletely filled  with  minute  stiff  hairs  or  bristles,  which 
fringe  the  posterior  margin  of  the  scapula  ^.     In  a  Bra- 
zilian species  oi  Lygaus  {sexmaculatm  K.  M.S.)  with  in- 
crassated  posterior  thighs,  these  hairs  are  replaced  by 
hmellse  which  have  the  aspect  o(  gills. .   A  red,  vertical, 
convex  spiracle,  with  its  orifice  towards  the  head,  and 
tennbating  posteriorly  in  a  kind  of  ONiical  sac,  is  situated 
towards  the  hinder  part  of  the  pleura  in  the  giant  water- 
scorpion  {Belostoma  grandis  ^) ;  this  seems  analogous  to 
one  lately  mentioned  in  the  mole  cricket     In  the  odier 
section  of  this  Order  it  is  not  easy  to  decipher  the  parts 
of  the  under  side  of  the  alitrunk.     In  Rtlgora,  Cicada^ 
and  many  others  of  its  genera,  there  appears  to  be  more 
than  one  opening  into  the  chest ;  but  whether  they  are  of 
a  pneumatic  nature  or  not,  can  only  be  ascertained  by  an 
inspection  of  the  living  animal.     There  is  a  very  visible 


•  Plate  XXIX.  Fig.  14,  15.  m".  ^  Ibid.  Fio.  15.  a. 

•  Ibid.  Fig.  14, 15.  b.  *  Jbid.  Fio.  25.  /t". 
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spiracle  orer  each  of  the  four  last  1^  of  the  lAbeUvlina  % 
but  in  the  remainder  of  the  Neurqptera  Order  th^  have 
eluded  my  search.  In  the  Hymenoptera  and  Diptera 
they  are  nearly  in  the  same  situation,  being  placed  be- 
hind the  wings  on  each  side  of  the  metaihcrax ;  in  the 
latter  Order  with  the  poiser  near  them  on  the  inner  side^ 
in  this  also^  the  spbracles  of  the  trunk  are  without  Ups^ 
except  in  the  laryas,  but  are  oftm  merely  an  orifioe, 
sometimes  dinged  with  hairs ;  this  is  particularly  con- 
spicuous in  SyrpkuSf  in  whic^  these  orifices  are  Tery 
large,  and  in  some  species  closed  by  an  el^;aiit  double 
fringe  of  white  hairs.  Tliis  is  doubtless  to  prevent  the 
entrance  of  any  partides  of  dust  or  the  lik& 

We  are  next  to  consider  the  situation  of  the  spiracles 
of  the  abdomen :  these  which  are  supposed  to  be  appro- 
priated exclusively  to  inspiration^  are  usually  more  nu- 
merous than  those  of  the  trunk,  by  which  it  is  probable 
that  expiration  is  performed,  and  have  principally  at- 
tracted the  notice  of  Entomologists :  they  are  either  dor- 
sal, lateral,  or  ventraL  In  Dtftiscus^  Coprisy  &c  amongst 
the  beetles,  all  the  spiracles  are  dorsal;  in  the  larvae  of 
Coleoptera  and  Lepidqptera  they  are  lateral;  and  in  the 
net^ropterons  Hemiptera  they  are  nsnaily  ventral :  in 
Dynastes  they  are  commonly  found  of  all  three  descrip- 
tions;— the  three  first  being  dorsal^  the  two  next  lateral^ 
and  the  last  pair  ventral  ^.  In  some  instances,  as  in 
Perga  Kirbiiy  and  probably  other  Hymenoptera^  these 
organs  are  planted  in  that  portion  of  the  dorsal  sq;ment 
which  turns  under,  as  was  observed  in  a  former  letter  ^, 

■  Chabrier  iurle  Voldes  Ins,  c,  iii.  /•  vL/,  4.  &,  S^. 

«»  Plate  IX.  Fig.  21.  m". 

•  Plate  VIII.  Pro.  9.  *  Vol.  III.  p.  705-. 
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and  becomes  ventra].  Generally  there  is  a  jmmV  of  spi- 
racles to  each  segment,  and  in  those  insects  that  have  a 
hypochondriack  joint  ^  there  is  often  a  ^iracle  in  it.  The 
last  s^;ment  of  the  abdomen  is  always  without  these 
orifices,  as  is  the  basal  one  in  Velia^  Banaira^  and  some 
other  bugs.  A  singular  anomaly  distinguishes  the  Lp- 
belbdma :  they  appear  to  have  no  abdominal  spiracles  ^, 
yet  I  have  seen  the  abdomen  of  Libelbdla  depre$sa  when 
reposing,  ccn^ract  and  dilate  alternately,  £rom  whence  it 
Mows  that  this  part  is  concerned  in  respiration.  %>ren- 
gdi  says  that  the  larvse  in  this  tribe  have  seven  or  nme 
on  each  side  %  and  Reaumur  speaks  of  them  as  disco- 
verable in  the  pupa  \  I  have  careftdly  examined  the 
pap»-8kin  of  most  of  the  genera  of  LibeUulinOj  under  a 
powerful  magnifier,  but  have  not  succeeded  in  discover- 
ing any  thing  like  these  organs  in  the  abdomen.  The 
Ephemera  and  probably  the  other  Neurcptera  have  ab- 
dominal ^piracies  ^  M.  Latr^e  observed  one  on  each 
side  of  the  base  of  the  scale  aa  the  footstalk  of  the  ab- 
domen in  ants  ^  Gkneraliy  the  abdominal  spiracles  may 
be  described  as  planted  in  the  crust  of  the  insect;  but  in 
many  cases  their  stati<»i  is  in  the  meml^ranous  folds, 
whidi  I  have  therefore  named  the  pulmonariumj  that 
sometimes  separate  the  dorsal  fixxn  the  ventral  s^;ments : 
these  folds  allo^  of  a  considerable  distention  of  the  ab- 
domen, which  is  probably  necessary  when  all  the  air- 
vesseb  are  full.  In  a  gravid  Ichneumon  I  once  saw  it  en- 
hu^ged  to  more  than  twice  its  natural  size  by  means  of 
this  membrane^  through  which  the  eggs  were  distinctly 

•  Vol.  ni.  p.  708.  *  Sprengel,  Comment.  3. 

•  IM,  *  vi.  398. 

•  De  Gew,  ii.  635.  '  Fourmit,  22. 
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visible.-— Before  I  bid  adieu  to  this  subject,  I  must  say  a 
few  words  upon  the  situation  of  the  organs  in  question 
in  the  rm/riapods.  In  lulusj  m  each  s^ment  is  a  pair  of 
orifices  which  have  usually  been  regarded  as  spiracles, 
but  M.  Savi  found  that  these  orifices  opened  intp  vesicles 
containing  a  fetid  fluid,  and  upon  a  very  close  examina^ 
tion  he  discovered  the  real  spiracles  above  the  base  of  the 
legs,  in  connexion  with  trachea  *•  In  some  of  the  larger 
species  of  Scolapendra  large  open  spiracles  in  the  same 
situation  are  extremely  visible^.  Cermatia  presents  a 
singular  anomaly: — ^a  single  series  of  spiracles  of  the 
usual  form,  each  planted  in  a  cleft  of  the  posterior  mar- 
gin of  the  dorsal  scuta^  runs  along  the  back  of  the  animal"": 
unless  we  may  suppose  that,  like  the  seeming  spiracles 
o{ Iuius}\xst  mentioned,  these  are  merely  orifices  by  which 
it  covers  itself  with  some  secretion. 

6.  A  few  words  upon  the  nt/m6er  of  spiracles. — If  you 
examine  the  common  dog-tick  {Ixodes  Micinus),  you  will 
find  only  one  of  these  organs  on  each  side  of  the  abdo- 
men * ;  the  Libelhdinay  as  we  have  seen,  have  ovAyfour^ 
all  in  the  trunk ;  in  the  Ih/nastida,  Melolontha^  and  the 
larva  of  Dj/tiscusy  there  arejburteen  ,•  sixteen  in  the  Co- 
prida ;  eighteen  in  Dytiscus^  and  probably  the  majority 
:of  CoUopteroy  both  larva  and  imago,  and  Lepidoptera  $ 
•and  a  pair  to  each  segment  except  the  last,  in  the  My^ 
riapods. 

ii.  Respiraiory  plates  {Respiratoria).   The  nearest  ap- 

^  Ouervaz,  fyc»  sullo  luluifcetkL  14—. 

^  They  are  particularly  visible  in  an  undescribed  East  Indian  spe- 
cies,  (^.  altemata  K.  M.S.)  with  scuta  alternately  black  and  yelJow. 
"^  Plate  XXIX,  Ffo.  20.  A",  ^  De  Gcer,  vii.  L  vi./.  3. 
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proach  to  spiracles  is  made  by  those  remarkable  plates 
that  are  found  in  such  larvae  of  Dipteroy  as  in  that  state 
inhabit  substances  that  might  impede  or  altogether  stop 
the  entrance  or  eidt  of  the  air  by  the  ordinary  spiracles, 
such  as  dead  or  living  flesh,  dung^^or  the  like.  The 
Creator  therefore,  as  he  has  seen  it  good  for  wise  rea- 
sons *  to  commission  certain  insects  to  feed  on  unclean 
food,  has  fitted  them  for  the  offices  that  devolve  upon 
them,  and  lias  placed  their  orifices  for  breathing  in  plates 
at  each  extremity  of  the  body.  There  are  usually  two 
of  these  plates  at  the  head,  and  two  at  the  tail.  In  the 
grub  of  the  common  flesh-fly  {Sarcophaga  camaria%  at 
the  junction  of  the  first  segment  of  the  body  with  the 
second,  two  of  these  plates  are  planted,  which  are  con- 
cave and  circular,  with  a  denticulated  margin ;  in  the 
cavity  near  the  lower  side  is  a  round  spiracle.  These 
plates  the  animal  can  withdraw  within  the  body,  so  as  to 
prevent  this  spiracle  from  being  stopped  up  by  any  greasy 
substance  ^.  The  posterior  extremity  of  this  grub  is  trun- 
cated, and  has  a  large  and  deep  cavity  surrounded  by 
several  fleshy  prominences :  at  the  bottom  of  this  are 
two  oval  brown  plates,  in  each  of  which  are  three  oval 
spiracles,  placed  obliquely :  by  the  contraction  of  the 
fleshy  prominences,  this  cavity  also  can  be  closed  at  the 
win  of  the  animal  ^.    In  some  cases,  several  stifle  rays  or 

■  Vol.  I.  p.  254— . 

^  De  Geer  vi.  67.  t.  m.f.  10.  ss.  14.  Mr.  W.  S.  MiicLeay  (PhUa. 
Mag.  N.  Ser,  No.  9.  178-)  says  that  in  this  grub  the  longitudinal 
tmnb  of  the  Trachese  send  off  at  equal  distances  lateral  brandies 
just  as  if  there  were  spiracula  to  correspond  with  them.  This 
is  evidently  a  preparatory  step  to  the  formation  of  those  that  u]ti« 
SMtriy  appear  in  the  perfect  insect. 

•  Dc  Geer  60.  t.  iii./.  13. 

VOL.  IV,  B 
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Chines  replace  the  prominences  K  In  Echiwmyia  grossa 
and  others  the  anal  plates  aiq>ear  not  to  be  perforated, 
being  surmounted  only  by  a  central  boss  ^ ;  but  this, 
most  probably,  as  in  the  case  of  (EsUtis  Ovis%  is  a  valx)e 
that  closes  the  respiratory  orifices.  In  the  gad-fly  of 
the  ox  {CK  Bavis)  there  are  no  plates  at  the  anterior  esL-- 
tremity  of  the  body ;  but  those  planted  in  the  other  end 
are  yery  remarkable,  and  demand  particular  attenticm* 
Each  is  separated  by  a  curved  line  into  two  unequal  por- 
tions ;  the  smallest  of  which  is  amtiguous  to  the  convex 
belly,  and  the  largest  to  the  concave  back  of  the  animal. 
This  last  is  distinguished  by  two  hard,  brown,  kidney- 
shaped  pieces,  a  little  elevated  with  the  concave  sides 
turned  towards  each  other :  in  this  sinus  is  a  single^  small, 
white  spot,  which  appears  to  be  a  spiracle :  in  the  smallest 
poaiJon  are  eight  minute  circular  orifices,  arranged  in  a 
line  ^.  As  the  only  communication  which  this  grub  has 
with  the  atmosphere  is  at  its  anal  extremity,  it  has  no 
occasion  for  re^iratory  organs  at  the  other.  The  gad- 
fly of  the  horse  {GasterophUus  Eqid^  &c.}  which  has  no 
communicaticm  at  all  with  the  external  airj  breathing  that 
which  is  received  into  the  stomach,  has  these  plates  at 
both  Olds  of  the  body. 

iii.  Respiratory  Appendages  ^  These  may  be  divided 
into  tax)  kinds ;  those  by  which  the  animal  has  immediate 
communication  with  the  atmosphere^  and  those  by  which 
it  extracts  air  from  water. 

•  Plate  XIX.  Fig.  1 1.  «.        *  Reaum.  iv.  375—.  t.  xxvi/,  7, 8. 
«  Ibid.  665.  t.  xxxv./.  10. «. 

0  im.  619—.  /.  xxxvii./  3,  4. 

•  Plates  XVI.  Fio.  9.  a  b.  XIX.  Fig.  9,  KT,  12, 13.  a.  XXIX. 
Fig.  3-7. 
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1.  To  b^n  with  iheJlrsL  These  are  often  found  in 
insects  which,  during  their  two  first  states,  live  in  the 
water.  No  better  example,  nor  one  UKMe  easy  tobe  ex<» 
amnied,  of  this  structure,  can  be  selected,  than  the  giM 
{Cules).  You  must  have  occasionally  obs^ved  in  tubs 
of  rain-water,  numerous  little  wriggling  worm-like  ani- 
iDaI%  which  frequently  ascend  to  the  suriace ;  there  re* 
maki  a  while,  and  then  bending  their  head  under  iht 
body  rapidly  sink  to  the  bottom  again.  These  are  the 
larvae  of  some  species  of  the  genus  just  named ;  and  if 
you  take  one  out  of  the  water  and  examine  it,  you  will 
perceive  that  it  is  furpished  near  the  end  of  its  body  with 
a  singul§r  organ,  which  varies  in  length  according  to  the 
qpedes,  and  forms  an  an^e  with  the  last  segment  but 
one  ^  The  mouth  of  this  organ  is  tunnel-shaped,  and 
terminates  in  five  points  like  a  star ;  and  by  this  it  is 
amaUy  suspended  at  the  surface  of  the  water,  and  pre- 
senres  its  communicatioa  with  the  atmosphere :  in  its  in- 
terior is  a  tube  which  is  connected  with  the  trachea^  and 
lenninates  in  several  openings,  visible  under  a  micro- 
scope, at  the  mouth  of  the  organ,  llie  points  or  rays  of 
die  month  when  the  animal  is  disposed  to  sink  in  the 
wattf,  are  used  to  dose  it,  and  cut  off*  its  communication 
with  the  atmosphere.  When  the  animal  is  immersed,  a 
^fdmle  of  air  remains  atta<^bed  to  the  end  of  the  tube^ 
to  diat  it  is  in  fact  of  less  qiecific  gravity  than  that  ele- 
ment, and  it  is  not  without  some  efibrt  that  it  descendi^ 
to  the  bottom ;  but  wh^i  it  wishes  to  rise  again,  it  has 
only  to  unclose  the  tube,  and  it  rises  without  an  efibrt 
to  the  surface,  and  remains  suspended  for  any  length  of 
time.     Its  anal  extremity  is  clothed  with  bunches  of 

•  Plate  XIX.  Fig.  9.  a. 
£  2 
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hairsi  which  are  furnished  with  some  repellent  material 
which  prevents  their  becoming  wet  * :  it  is  this  repellent 
quality  that  probably  causes  a  dimple  or  depression  of 
the  surface,  which  if  you  look  narrowly  you  will  discover 
round  the  mouth  of  the  tube  ^ 

When  the  gnat  undergoes  its  first  change  and  assumes 
the  pupa,  instead  of  a  single  respiratory  appendage  it  is 
furnished  with  a  pair^  each  in  shape  resembling  a  cor- 
nucopia, and,  what  is  remarkable,  placed  near  the  (^po- 
site  extremity  of  the  body,  for  they  proceed  from  the  up- 
per side  of  the  trunk  ^.  By  these  tubular  horns,  which 
Reaumur  compares  to  asses*  earsS  they  respire,  and  are 
suspended  at  tlie  surface. 

Other  respiratory  tubes  or  horns  are  more  complex. 
The  rat-tailed  grub  of  a  fly  {Helophiltis  pendulus\  like 
the  gnat,  breathes  by  a  tube :  but  as  if  the  Creator 
willed  to  show  those  whose  delight  it  is  to  investigate 
his  works,  by  how  many  varying  processes  he  can  ac- 
complish the  same  end,  this  respiratory  organ  is  of  a 
construction  totally  different  firom  that  we  have  been 
considering.  It  is  not  fixed  to  the  side  of  the  tail,  but 
is  a  continuation  of  the  tail  itself,  and  is  composed  of  two 
tubes,  the  inner  one,  like  the  tube  of  a  telescope,  being 
retractile  within  the  other  *.  The  extremity,  which  is 
very  slender,  and  through  which  the  air  finds  admission 
by  a  pair  of  spiracles,  terminates  in  five  diverging  hairs 
or  rays,  which  probably  maintain  it  in  equilibrio  at  its 
station  at  the  surface  ^.     As  these  larvae  seek  their  food 

•  Plate  XIX,  Fio.  9.^. 

**  Compare  Swamm.  Bild,  Nat,  i.  154.  L  TzxLf.  5.  Reaum.  iv. 
601—.  t.  xliil    De  Gcer  vi.  317—.  t  xvii./.  2—8. 

•  Swamm.  Ibid.  /.  xxxi./.  7,  8.        *  Reaiiro.  iv.  607. 

«  Plate  XIX.  Fio.  12.  a.  '  Reaum.  iv.  t.  xxxii./.  2.  e. 
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aiiKHigst  the  mud  at  the  bottom  of  shallow  pools,  in 
which  they  are  constantly  employed,  they  require  an  ap^ 
paratus  capable  of  being  lengthened  or  shortened,  to  suit 
the  depth  of  the  water,  that  they  may  maintain  their 
necessary  communication  with  the  atmosphere ;  and  for 
this  purpose  a  single  tube  would  not  have  been  sufficient : 
therefore  Providence  has  furnished  them  with  two,  and 
both  are  extremely  elastic,  consisting  of  annular  fibres, 
so  as  to  admit  their  being  stretched  to  an  extraordinary 
length.  Reaumur  found  that  these  animals  could  ex- 
tend their  tails  to  near  twelve  times  their  own  length. 
The  mechanism  by  which  the  terminal  piece  is  pushed 
forth  or  retracted,  is  very  curious,  though  extremely 
simple.  Two  large  parallel  trachea,  the  direction  of 
which  is  firom  the  head  ^  of  the  grub  to  its  tail,  occupy  a 
considerable  portion  of  its  interior :  near  the  origin  of 
the  tail,  where  they  are  very  ample,  they  suddenly  grow 
very  small,  so  as  to  form  a  pair  of  very  slender  tubes, 
bat  so  long  that,  in  order  to  find  room  in  a  very  con- 
tracted space,  they  form  numerous  zigzag  folds  attach- 
ed to  the  terminal  tube ;  when  this  issues  from  the  outer 
tube  they  consequently  begin  to  unfold,  and  when  it  is 
intirely  disengaged,  they  are  become  quite  straight  and 
parallel  to  each  other.  Reaumur  has  figured  them  as 
being  united  at  the  bcLse  of  the  inner  tube  ^ ; '  most  pro- 
bably, however,  they  do  not  here  stop  short,  but,  as  in 

"  Mr.  W.  S.  MacLeay  {Phiios.  Mag.  JVl  Ser.  n.  9. 170.)  asserts  that 
what  Reaumur  (iv.  487.  /.  xxx./.  6.  It)  calls  the  first  pair  of  tegs  of 
this  grab,  are  the  usual  palmated  stigmata  which  occur  on  the  hume- 
rus of  the  larvae  of  Mtuctdce,  It  does  not  appear  whether  he  has 
Umsdf  examined  this  grub,  but  Reaumur  (443)  states  that  it  has 
tevenpain  of  legs  all  armed  with  dawt.  If  this  is  correct,  it  is  not 
properly  a  palmated  organ.  ^  Reaum.  iv.  t.  xxx./.  10. 
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Other  instances,  proceed  to  the  end,  and  termroate  in 
the  two  ^h*acles  mentioned  above :  he  conjectures  that 
vrhen  the  animal  has  occasion  to  push  forth  its  respirap 
tory  apparatus,  it  injects  into  these  vessels  part  ofihe  air 
contained  in  the  body  of  the  trachea^  which  of  course 
would  cause  them  to  unfold  and  push  forth  the  tube  K 
When  this  insect  assumes  the  pupa,  instead  of  its  anal 
respiratory  organ  it  has  four  respiratory  horns  in  the 
trunk  near  the  head  \ 

\  The  larva  of  the  chamaeleon-fly  {Stratyomis  Chanujc^ 
lean)  is  furnished  with  a  respiratory  organ  of  a  still  dif- 
ferent and  more  elegant  structure^  exhibiting  some  re- 
semblance to  the  (efitacula  of  what  are  called  sea  ane- 
monies.  In  this  larva  the  last  joint  of  the  body  is  ex- 
tremely long,  and  terminates  in  an  orifice  to  receive  the 
air,  which  is  Surrounded  by  a  circle  of  about  thirty  di- 
verging rays,  consisting  of  beautifully  feadiered  hairs  or 
plumes  ^.  This  apparatus  serves  the  same  purpose  with 
tfiat  above  described  of  the  larva  of  the  gnat  The  fea- 
thery hairs  are  so  prepared  as  to  repel  the  water,  and 
thus  to  suspend  the  animal  by  its  tail  at  the  surface,  and 
preserve  a  constant  access  of  ain  Wh^  it  has  occasion 
to  sink,  it  turns  these  hairs  in  and  shuts  the  orifice^ 
carrying  down  vnth  it  an  air-bubble  that  shines  like 
quicksilver,  and  which  Swammerdam  conjectures  enables 
it  again  to  become  buoyant  when  it  wants  to  breathe  ^. 

In  the  red  aquatic  larva  of  a  small  gnat  {Chironomtis 
plumosus)  there  are  two  anal  respiratory  subcylindrical 
horns,  with  the  orifice  fiinged  with  hairs  ' ;  and  in  an- 

'  Reaum.  iv.  t.  xxx./.  447—.  ^  Ibid.  460.  /.  xxxi./.  1— .7. 

*  Plate  XIX.  Fio.  13.  a.  ^  Bibl.  Nat.  ii.  44. 

*  Plate  XIX.  Fio.  10.  a. 
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Other  gnat  Reaumur  discovered  ^/our  s  The  larva  of 
Tarn/pus  maadatuSf  whose  remarkable  legs  I  formerly 
noticed  \  exhibits  in  the  interwr  of  its  trunk  two  long^ 
ova^  opaque  bodies,  which  De  Geer  conjectures  may  be 
air-res^rvoixis;  these,  when  the  animal  assumes  the  pupa, 
according  to  every  appearance  beccnne  external^  and  are 
placed  on  the  back,  precisely  where  the  respiratory 
boms  (rf'aquatic  pupae  are  usually  situated, — ^they  appear 
to  terminate  in  a  transparent  point  ^.  The  pupa  of  a 
Tipda  observed  by  Reaumur,  instead  of  hoo  has  only 
ime  of  these  respiratory  organs,  in  the  form  of  a  very 
fine  hair  proceeding  from  the  anterior  end  of  the  trunk, 
and  considerably  longer  than  the  animal  itself^. 

It  is  observable  that  aquatic  insects  that  come  to  the 
snr&ce  of  the  water  for  air,  receive  it  at  the  anus,  often 
carrying  it  down  with  them  as  a  brilliant  bubble  of  qnick- 
siher.  This  is  generally  done  by  means  of  spiracles  in 
perfect  insects,  but  in  Ae  water-scoipion  tribe  in  that 
state  respiration  is  by  means  of  a  long  hollow  tube,  con- 
sisting of  two  concavoHX>nvex  pieces  which  apply  exactly 
to  eadb  other.  This  is  found  in  both  sexes,  and  there- 
fi)re  cannot  be  an  aoipositor^  as  some  have  thought  ^ 

lliese  respiratory  organs,  however,  are  not  invariably 
ooBfined  to  aquatic  larvae  and  pupae,  for  those  of  some 
aphidivorous  flies  have  anal  ones,  and  the  pupa  of  Doli' 
dopus  nobUUatus^  ox  a  fly  nearly  related  to  it,  which  is 
terresirialf  has  likewise  a  pair  of  long  sigmoidal  ones  on 
the  back  c^  the  trunk  ^.     The  pupa  also  of  the  rat«tailed 

*  Rearnn.  v.  t.  iv./.  6.  *,  u.  »•  Vol.  II.  p.  ^5- . 
'  De  Gecr  vL  395—.  /.  xxlv./.  16. 18.  d.        «»  v.  /.  vi./  1,  2. 

•  De  Gecr  Hi.  367.  /.  xviii./  1,  2,  9. 
'  Ibid,  vi.  36.  194—.  t.  ii./.  2,  a  s. 
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larva  just  noticed  as  having  Jour  homsy  resides  under 
the  earthj  the  insect  being  only  aquatic  in  its  grub  state. 

2.  I  am  next  to  consider  those  respiratory  appendages 
by  which  aquatic  insects,  since  they  do  not  come  to  the 
surfiu^e  for  that  purpose,  appear  to  extract  air  for  respi- 
ration from  the  waters  so  that  they  may  be  looked  upcm 
in  some  degree  as  analogous  to  the  gills  of  fishes :  there 
is,  however,  this  difierence  between  them — in  fishes,  the 
blood  is  conveyed  in  minute  ramifications  of  the  arteries 
to  the  surface  of  the  branchial  laminse,  through  the  mem- 
branes of  which  they  abstract  the  air  combined  with  the 
water ;  but  as  insects  have  no  circulation,  the  process  in 
them  must  be  difierent,  and  thdr  branchiform  Jippen- 
dages  may  be  r^arded  as  presenting  some  analogy 
rather  than  any  affinity  to  those  of  fishes.  The  first  sp^ 
proach  to  this  structure  is-  exhibited  by  the  pupa  of  a 
gnat  lately  mentioned  {Chironomusplumosus);  for  on  each 
side  of  the  trunk  this  animal  has  a  pencil  consisting  <^ 
five  hairs  el^^tly  feathered,  which,  when  they  diverge^ 
form  a  beautiful  star ;  its  anus  also  is  fiimished  with  a 
fan-shaped  pencil  of  diverging  hairs  ^. 

On  most  of  the  abdominal  segments  of  the  larvae  and 
pupssof  the  Trichoptera  are  a  number  of  white^  mem- 
branous floating  threads,  arranged  in  bundles.  Jour  on 
each  segment,  two  above  and  two  below,  and  traversed 
longitudinally  by  several  air-vessels  or  bronchia^  which 
run  in  a  serpentine  direction,  growing  more  slender  as 
they  approach  tiie  extremity,  and  in  some  places  send- 
ing forth  very  fine  ramifications, — these  are  their  respi- 
ratory organs^.    The  caterpillar  also  of  a  little  aquatic 

»  Plate  XVI.  Fio.  9.  a.  b. 

^  Dt  Geer  ii.  539—.  /.  xi./.  12,  16,  &c. 
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moth  [I^droampa  stratiotaia)  at  first  sight  appears  to 
be  coYered  on  each  ^e  with  hairs,  but  which  examined 
under  a  microscope  are  found  to  be  branching  flattish  fila* 
ments,  each  furnished  with  tabes  from  the /ra^;^^^.  These 
caterpillars  have  idso  the  semblance  of  spiracles,  but  ap«> 
porently  finmd  in  the  usual  situation  \  The  larva  of  a 
little  beetle  often  mentioned  in  my  letters  {Gyrinus  Na- 
iator\  is  fmnished  on  each  side  of  every  abdominal  s^- 
ment  with  a  long^  hairy,  slender,  acute,  conical  process, 
of  the  substance  of  the  s^ment,  through  each  of  which 
an  air-tube  meanders;  the  last  s^^ment  but  one  has 
four  of  these  processes,  longer  than  the  rest  \ 

Laminase  or  foliaceous  respiratory  appendages  distin- 
guish the  sides  of  the  abdomen  of  the  larvas  and  pupae  of 
the  Ephemera^  whose  history  you  found  so  interesting  ^. 
In  them  these  organs  wear  much  the  appearance  of  gills. 
In  the  different  species  they  vary  both  in  their  number 
and  structure.  With  regard  to  their  number,  some  have 
cmly  six  p  w  of  them,  while  others  have  seven.  In  their 
struciure  the  variations  are  more  numerous,  and  some- 
times present  to  the  admiring  physiologist  very  beautiful 
forms  *.  They  usually  consist  oi  two  branches,  but  occa- 
sionally are  single,  with  one  part  folding  over  the  other, 
as  in  oae  figured  by  Reaumur,  which  precisely  resembles 
the  leaf  of  some  plant,  the  air-vessels  or  bronchia  in  con- 
nexion with  the  trachecB  branching  and  traversing  it  in 
all  directions,  like  the  veins  of  leaves  *•    The  double  ones 


»  De  Gesx  L  626—.  U  xrxvii./.  2—6. 

*  mi.  iv.  362—.  U  xiiL/.  16—19. 

*  Vol.  I.  p.  282—.  II.  365—. 

*  See  Reaum.  vi.  /.  xlii.— zlvi.  and  Plate  XXIX.  Fig.  3—5* 
«  Rcaum,  Rid.  t,  xlv./.  2. 
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differ  in  fornt  In  the  larva  and  pupa  t£Efphemcra  vul- 
gata  there  are  sue  of  these  double  false  gills  on  each  side 
of  the  abdomen)  the  three  last  segments  being  without 
them ;  each  branch  consists  of  a  long  fusiform  piece^  rar 
iher  tumid  and  terminating  in  a  point,  which  is  frn^ed 
on  each  side  with  a  number  of  fiattbh  filaments^  blunt 
at  the  end.  An  air-vessel  from  the  trachea  enters  the 
gill  at  its  base ;  is  first  divided  into  two  larger  branches, 
each  of  which  enters  a  branch  of  the  false  gill.  These 
branches  send  forth  on  each  side  numerous  lesser  rami- 
ficatbns,  cme  of  which  enters  each  of  the  filaments  \  la 
another  species  {E.  vespertina)  each  false  gill  pres^its 
the  appearance  of  a  pair  of  ovate  leaves  with  a  long 
acumen^  .and  the  air'* vessels  represent  the  midrib  of  the 
lea^  with  veins  branching  from  it  on  each  side^;  and,  to 
name  no  more,  in  E.Jusco-grisea^  one  branch  represents 
the  leaf  of  a  Begonia^  the  sides  not  being  symmetrical, 
with  its  veins,  while  the  other  consists  only  of  numerous 
branching  filaments  ^  In  other  aquatic  larvse,  as  in  that 
of  the  common  May-fly  {Sialis  lutaria\  these  appendages 
consist  of  several  joints  \ 

By  the  above  apparatus  these  aquatic  animals  are  en- 
abled to  separate  the  air  firom  the  water,  as  the  fish  by 
their  gills ;  but  how  this  separation  is  made  has  not  been 
precisely  explained.  The  false  gills  in  many  species  are 
kept  in  omtinual  and  intense  agitation.  When  they 
move  briskly  to  one  side,  Reaumur  conjectures  they  may 
receive  the  air,  and  when  they  return  back  they  may 

»  Plate  XXIX.  Fio.  5.    De  Geer  ii.  624—. 
"  Ibid.  Fig.  4.    De  Geer  Ibid,  647—. 
""  Ibid.  Fig.  3.    De  Geer  Ilnd,  653—. 
d  Ibid.  Fig,  6.    De  Geer  Ibid.  727—. 
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emit  it«.  This  brisk  motion  probably  disengages  it  from 
the  water.  In  many  species,  when  in  repose,  they  are 
laid  upon  the  back  of  the  ahhnal  **,  but  in  others  th^  are 
not^ 

The  larvso  of  the  Agrionidie  appear  to  respire  like 
those  ofitieEpkemera^  &c.  by  means  of  long  foliaceous 
laminae  or  &]se  gills  filled  with  air-vessels;  but  instead 
of  being  ventral^  they  proceed  from  the  anu$*  ;  They  are 
tliTee  in  iimnber,  one  dorsal  and  two  lateral,  parpendi* 
colar  to  the  horizon,  of  a  lanceolate  shape,  beautifully 
veined,  with  a  lon^tudinal  middle  nervure,  from  which 
others  diverge  towards  the  margin,  which  are  probably 
ironchue.  They  are  used  by  the  animal,  which  swims 
Vke  a  fish,  as  fins,  but  it  does  not  appear  to  imbibe  the 
water  like  the  other  LibeUulinay  nor  to  propel  itseli  by 
ejecting  it, — a  circumstance  which  furnishes  an  additional 
argument  for  the  more  recdved  opinicm,  that  this  action 
in  them  is  for  the  purpose  of  respiration  as  much  as  for 
motion  ^ 

The  larvae  and  pupae  of  the  Libetttditke^  receive  the 
water  and  air  that  they  respire  by  a  large  anal  aperture^ 
which  is  closed  at  the  will  of  the  animal  by  five  hard, 
moveable,  triangular,  ccmcavoH^onvex  pieces,  aU  very 
acute  and  firinged  with  hairs.  These  pieces  are  placed 
so  that  there  is  one  above,  "which  is  the  largest  of  all; 
one  on  each  side,  which  are  the  smallest,  and  two  below; 
when  these  are  closed  they  form  togeth^  a  conical  points 
Sometimes  only  three  of  these  pieces  are  conspicuous^: 

•  Reamn.  vi.  465.  *  Ibid.  t.  xlii./.  4,  6.    Dc  Gecr  ii.  623. 
*/ari.648.<.xvii./.ll,  12. 

•  Vol.  in.  p.  154.    De  Gecr  ii.  6d7— .  t  xxi./.  4,  5, 12. 

•  De  Geer  Ibid.  666—.  /.  xix./.  6. 

'  Reaum.  vi,'393.  /.xxxvi./.  8,  9.  t.  U 
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may  be  denominated  fahe  gills,  or  branchiform  appen- 
dages, I  shall  now  call  your  attention  to  what  may  be 
denominated  true  ones,  which  are  peculiar  to  the  Arach^ 
nida  Class :  but  what  is  remarkable,  the  animals  that 
breathe  by  them  are  very  rarely  inhabitants  of  the  water, 
so  that  their  functions  cannot  be  perfectly  analogous  to 
those  of  fishes. 

In  the  Scorpion^  on  each  side  of  the  fpur  first  ventral 
segments  a  spiracle  may  be  discovered,  which  has  no 
lip  as  in  other  insects,  but  is  merely  a  circular  aryke. 
These  orifices  do  not  lead  to  trachea  or  vesicles^  but  to 
truegiUsj  which  are  situated  below  a  muscular  web  which 
clothes  the  internal  surface  of  the  crust  Each  gill  con- 
sists of  many  semicircular  very  thin  plates,  of  a  dead 
milky  white^  which  are  connected  together  at  the  dorsal 
end  like  the  leaves  of  a  book.  There  appear  to  be  more 
than  twenty  of  these  leaves,  which  when  strongly  mag- 
nified look  transparent  and  destitute  of  any  vessels. 
Each  gill  is  fastened  at  the  back  to  the  spiracle  ^.  In  the 
spiders  also,  gills  are  idiscoverable,  but  differently  cir- 
cumstanced. On  the  under  side  of  the  abdomen,  near 
the  base,  is  a  transverse  depression,  on  each  side  of  which 
is  a  longitudinal  opening  leading  to  a  cavity,  which  is 
covered  from  above  by  a  cartila^nous  plate.  In  this 
cavi^  is  situated  a  true  gill,  which  is  white,  triangular, 
and  covered  with  a  fine  skin ;  the  leaves  of  this  gill  are 
far  more  numerous  and  much  finer  and  softer  .than  those 
of  the  gills  of  the  scorpion.  On  account  of  their  soflness 
they  have  often  the  appearance  of  a  slimy  skin;  but  their 

•  Treviranus  Arachnid.  7-.  <•  1./  1.  r.  f.  10.  Coinp.  JV. 
IXct.  d^Hist.  NaL  xxx.  419.  Lntreille  calls  these  gills  Pneumo^ 
hremchet. 
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three  other  cartilaginous  pieces,  resembling  the  valves 
of  a  bivalve  shell,  close  the  passage  within  the  pointed 
pieces^.  At  this  orifice  the  water  is  received;  and 
when,  by  an  internal  process  to  be  described  afterwards, 
it  has  parted  with  its  oxygen,  is  agam  expelled. 

Under  this  head  I  shall  mention  a  fact  which  may  be 
connected  with  respiration  of  the  insects  concerned.  In 
dissecting  a  moth  related  to  Catocala  Pronuba^  but  I 
do  not  recollect  the  particular  species,-— at  the  base  of 
the  abdomen  of  the  male  I  discovered  two  bunches  of 
long  fawn-coloured  parallel  hairs,  planted  each  in  an 
oval  plate,  plane  above,  but  below  convex  and  fleshy ; 
while  the  plates  remained  attached  to  the  insect,  they 
appeared  to  have  a  distinct  pulsation.  The  hairs,  which 
are  about  half  an  inch  long,  diverge  a  little,  and  form  a 
tuft  not  very  unlike  a  shaving-brush  ^  I  have  not  since 
met  with  this  species,  but  I  have  preserved  the  brush 
and  scale.  Somewhere  in  Bonnet's  works,  but  I  do  not 
recollect  where,  I  have  since  found  mention  of  a  similar 
fiict  in  another  moth. 

II.  Having  considered  the  external  respiratory  organs 
of  insects,  by  which  th  j  air  is  received,  we  are  next  to 
consider  the  internal  ones,  by  which  it  is  distrilnded. 
These  are  gills  f  trackea  and  bronchia ,-  and  sacs  or 
pouches^. 

u  Gills  {Bronchia^).     Having  lately  described  what 

*  Reaum.  vi.  395.  t,  xxxvi/.  8—9.  c.  c, 
k  Plate  XXIX.  Fio.  21. 

«  Marcel  de  Serres  (Mem.  du  Mm,  1819. 137,  &c.)  calls  die  /»- 
bular  trachecB  that  receive  the  air,  arterial  tracheae,  and  the  vesicular 
ones  which  act  as  reservmrt,  pulmonary  trachett, 

*  Plate  XXIX.  Fia.  1.2. 
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may  be  denominated  faUe  giUs,  or  branchiform  appen- 
dages, I  shall  now  call  your  attention  to  what  may  be 
denominated  true  ones,  which  are  peculiar  to  the  Arach^ 
nida  Class :  but  what  is  remarkable,  the  animals  that 
breathe  by  them  are  very  rarely  inhabitants  of  the  water, 
80  that  their  functions  cannot  be  perfectly  analogous  to 
those  of  fishes. 

In  the  ScorptoHy  on  each  side  of  the  fpur  first  ventral 
segments  a  spiracle  may  be  discovered,  which  has  no 
Up  as  in  other  insects,  but  is  merely  a  circular  orffice. 
These  orifices  do  not  lead  to  trachea  or  vesicles^  but  to 
truegUUj  which  are  situated  below  a  muscular  web  which 
cbthes  the  internal  surface  of  the  crust  Each  gill  con- 
sists of  many  semicircular  very  thin  plates,  of  a  dead 
milky  whiter  which  are  connected  together  at  the  dorsal 
end  like  the  leaves  of  a  book*  There  appear  to  be  more 
than  Plenty  of  these  leaves,  which  when  strongly  mag- 
nified look  transparent  and  destitute  of  any  vessels. 
Each  gill  is  fastened  at  the  back  to  the  spiracle  ^.  In  the 
tpiiers  also,  ^Is  are  (discoverable,  but  differently  cir- 
cumstanced. On  the  under  side  of  the  abdomen,  near 
the  base^  is  a  transverse  depression,  on  each  side  of  which 
is  a  longitudinal  openmg  leading  to  a  cavity,  which  is 
covered  from  above  by  a  cartilaginous  plate.  In  this 
cavity  is  situated  a  true  gill,  which  is  white,  triangular, 
and  covered  with  a  fine  skin ;  the  leaves  of  this  gill  are 
far  more  numerous  and  much  finer  and  softer  than  those 
of  the  gills  of  the  scorpion.  On  account  of  their  softness 
they  have  often  the  appearance  of  a  slimy  skin;  but  their 

■  Treyinuaus  Arachnid.  7-.  <•  1./  1-  r.  f.  10.  Comp.  Ni 
Did.  d'HisL  NaL  xxx.  419.  Latreille  calls  these  gilk  Pneumo- 
hrtnuAci, 
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laminated  structare  shows  itielf  very  clearly  in  cdd  spe- 
cimens^ and  in  such  as  have  been  immersed  in  boiling 
water*. 

iL  Trochees  and  Bfvnckia^  Parallel  with  each  side 
.  of  the  body  of  most  insects  and  extending  its  whole 
length,  run  two  cylindrical  tubes  <^,/  which  communicate 
with  the  spiracles  \  tad  from  which  issae,  at  points  op- 
positeto  those  organs,  other  tubes  which  ramify  cut  in^ 
Jlnitumf  and  are  distributed  to  every  part  of  the  body*. 
The  first  of  these  tubes  are  called  the  trachea  and  the 
latter  the  brmchue.  This  structure  appears^  however, 
not  to  be  universal :  it  is  to  be  found  in  caterpillars  and 
many  Dipterous  larvae ;  but  in  that  of  the  rhinoceros* 
beetle  and  other  Lamellicoms,  the  bronchia  branch  di^ 
rectfy  {torn  the  spiracle,  the  bottom  or  interior  mouth 
of  which  is  lined  by  a  membrane  from  which  they  pro- 
ceed^: something  similar  l^is  been  observed  to  take 
place  in  many  insects  in  other  states,  as  the  common 
codcchafer^;  in  the  pupa  of  Smerinthus  Poptdi';  in  the 
Cicada^;  in  the  Locust  tribe ^ ;  and  many  others.  In 
the  CJosstiS,  or  larva  of  the  great  goat-moth,  the  trachea 
commences  with  the  first  spiracle^  and  finishes  a  little 
beyond  the  last,  after  Whic^-  it  ditninishes  considerably 
in  diameter,  and  terminates  in  several  branches  or  btan^ 
chia^  which  proceed  to  the  anal  extremity  of  the  body  ^. 
The  bronchia  which  originate  from  the  trachea  in  the 

^  Treviranus  Hnd.  24.    Plate  XXIX.  Fig.  1. 

•>  Plate  XXI.  Fig.  S.ab.  ,  «  Ibid.  a. 

*  Ibid.  b»  «  Sprengel  CommerUar.  t,i,f,  1. 

'  iWrf./.  10.  «  Ibid,  U  il/.  16. 

»»  Malp^h.  De  Bombyc.  t,  lii./.  3.  *  Ibid.  t.  iv.f.  1. 

^  Lyonet  Anat.  101. 
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vkinky  clench  spirade^  may  be  considered  as  consisting 
ID*  general  of  three  packets  ;-Hfor^  ones,  which  are 
distributed  to  the  bade  and  sides  of  the  animal;  visceral 
ones,  which  enter  the  cavity  of  the  body,  and  are  lost 
amongst  the  viscera  and  the  caul;  and  ventral  ones, 
whidi  dipping  from  the  trachea  overrun  the  lower  part 
(^the  sides  and  belly*. 

TbetracheigBJidbronchue  consist  of /^^^  tunics^:  the 
fast  or  external  one  is  a  thickish  membrane,  strength- 
eoei  by  a  vast  number  of  fibres  or  vessels,  which  form 
round  it  a  number  of  irregular  cirdes;  the  second  is  a 
membnme  more  thin  and  transparent,  without  a  vascu- 
lar a>veripg^;  the  third  is  formed  of  a  cartilaginous 
thread  running  in  a  spiral  direction,  which  may  be  easily 
unwound^.  This  structure  ^ves  a  great  elasticity  to 
these  organs,  so  that  they  are  capable  of  conidderable 
tension,  after  whidi  they  return  to  their  usual  lengths 
The  Bronchia  are  cylindrical  or  slightly  conical,  insen- 
sibly diminishing  in  size  as  they  leave  the  trunk,  in  which 
they  originate.  In  larvae,  after  losing  their  spiral  fibre, 
they  ^pear  to  terminate  in  membrane,  but  in  perfect 
insects  they  pass  into  vesicles  ''•  In  the  Cossus  the  trachea 
u  flattened,  and  in  every  s^ment,  except  the  first  and 
two  last,  is  bound  by  a  fleshy  cord  four  or  five  times  as 
{hick  as  its  threads.  Where  this  occurs,  there  is  a  slight 
constriction, — probably  here  is  a  sphincter,  by  the  con* 

^  Lyonet  Anat.  101. 

^  Spreogd  {M.  supr.  16.)  says  dial  he  never  found  more  than  two  ; 
but  as  I^oet  affirms  that  he  has  very  often  separated  them  (10^, 
htg  accuracy  cannot  be  questioned.  °  Ljonet  Anat.  103. 

*  Ibid.  Cut.  Anat  Comp.  iv.  438.  Thb  author  says  that  the  in- 
Remediate  tunic  is  the  spiral  thread  (437).  *  Lyonet  10^. 

'  Ibid.  104.    Sprengel  Commentttr,  17. 


64        INTERNAL  ANATOMY  OF  INSECTS. 

traction  of  which  Lyonet  supposes  the  trachea  may  be 
shut  when  it  is  necessary  to  stop  the  passage  of  the  air, 
and  direct  it  to  any  particular  point  \  The  structure 
here  described  is  admirably  adapted  for  the  purpose  it  is 
intended  to  serve;  for  had  these  vessels  been  composed 
oimembraney  they  could  not  possibly  have  been  prevent- 
ed from  collapsing;  but  by  the  intervention  of  a  spiral 
cartilaginou  sthread  this  accident  is  effectually  guarded 
against,  and  the  necessary  tension  of  the  tubes  provided 
for.  However  violent  the  contortions  of  the  insect,  how- 
ever small  the  diameter  of  these  vessels,  they  are  sure  to 
remain  constantly  open,  and  pervious  to  the  air.  And 
by  this  circumstance  they  may  be  always  distinguished 
from  the  other  organs  of  the  animal,  and  likewise  by 
their  pearly  or  silvery  hue,  for  from  being  constantlj^ 
'filled  with  air,  these  tubes,  when  viewed  under  a  power- 
ful microscope  in  a  recently  dissected  insect,  present  a 
most  beautiful  and  brilliant  appearance,  resembling  a 
branching  tree  of  highly  polished  silver  or  pearl : — 
though  sometimes  they  are  blue,  or  of  a  lead  colour,  and 
sometimes  assume  a  tint  of  gold.  In  the  dead  insect 
the  larger  tubes  soon  turn  brown,  but  the  finer  ones  pre- 
serve their  lustre  several  weeks^.  The  ramifications  of 
the  tracheal  tree  may  be  seen  without  dissection  through 
the  transparent  skin  of  the  common  louse  ^  and  most  of 
the  thin  skinned  larvae. 

You  will  not  expect  to  view  in  this  way  the  minuter 
ramifications  of  the  bronchia^  when  I  have  mentioned 
their  number  and  incredible  smallness.     Nothing  but 

*  Lyonet  104.    Sprengel  Commehfar.  17* 

.    ^  Lyonet  102.    Malpigfa.  De  Btmbyc.  IS.    Re«um.  i.  130. 

•  Swamm.  BiU.  Nat.  t.  h.f.  7. 
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the  scalpel  of  a  Lyonet  and  the  most  powerful  leDses 
ore  adequate  to  trace  the  extretnities  of  these  vessels ; 
and  even  with  every  help,  they  at  last  become  so  incon- 
ceivably slender  as  to  elude  the  most  piercing  sight. 
That  iUostrious  anatomist  found  that  the  two  trachea  of 
the  larva  of  the  Cassus  gave  birth  to  236  bronchial  tubes, 
and  that  these  ramify  into  no  less  than  1336  smaller  tubes, 
to  which,  if  232,  the  number  of  the  detached  bronchiae, 
be  added,  the  whole  will  amount  to  1804  branches ». 
Surprising  as  this  number  may  appear,  it  is  not  greater 
than  we  may  readily  conceive  to  be  necessary  for  com- 
mmiicating  with  so  many  different  parts.  For,  like  the 
arterial  and  venous  trees,  which  convey  and  return  the 
Uood  to  and  irom  every  part  of  the  body  in  vertebrate 
animals,  the  bronchia  are  not  only  carried  along  the  in- 
testines and  spinal  marrow,  each  ganglion  of  which  they 
penetrate  and  fill,  but  they  are  d'lstributed  also  to  the 
skin  and  every  organ  of  the  body,  entering  and  travers- 
ing thel^  and  wings,  the  eyes,  antennas,  and  palpi,  and 
accompanying  the  most  minute  nerves  through  their 
whole  coursed  How  essential  to  the  existence  of  the 
animal  must  the  element  be  that  is  thus  anxiously  con- 
veyed by  a  thousand  channels,  so  exquisitely  formed,  to 
every  minute  part  and  portion  of  it !  Upon  considering 
diis  wonderful  apparatus  we  may  weU  exclaim.  This  hath 
God  vcroughty  and  this  is  the  work  of  his  hands. 

Though  in  general  there  is  only  tipair  o{  trachea^  yet 
m  some  larvas  a  larger  nunfber  have  been  discovered. 

*  Lyonet  411.  ^  Professor  Kidd  {PhUos.  Trans, 

1825. 235.)  conjectures  that  the  tracheae,  as  well  as  air-vessels,  may 
poaibly  be  blood-vessels ;  but  this  hypothesis  is  inconsistent  with  the 
to  recently  discovered  by  Dr.  Carus,  of  a  circulation,  by  other 
incans,  in  larvse.    See  Carus  Introd.  to  Coinp.  Anat.  &c.  ii.  400. 
VOL.  IV.  F 
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In  those  of  the  LibeUtdina  diere  are  six^  According  to 
M.  Cavier,  Reaumor,  who  mentions  only;/o2/r,  overlooked 
the  two  lateral  ones  that  are  connected  with  the  spirar 
cles  *.  The  reason  of  this  and  other  parts  of  their  in- 
ternal structure  I  shall  explain  under  the  next  head.  In 
the  grub  of  the  gad*-flies  of  the  horse  {Gasterophiliy) 
Mr.  B.  Clark  discovered  eight  longitudinal  trackeOi^-^sup 
arranged  in  a  circle  and  Avo  minute  ones,  which  appeared 
to  him  to  terminate  in  a  pair  of  external  nipples  (spiracles) 
in  the  neck  of  the  animal  \  This  is  a  singular  anomalj) 
as  the -other  CEsiricUs  have  only  a  pair  of  trachea  «. 

iii.  Respiratory  Sacs  or  Pouches.  Besides  their  trachea 
and  frmnr^^i^,  many  insects  are  furnished  with  reservoirs 
for  the  air,  under  the  form  of  sacs,  pouches,  or  vesicles. 
These  are  commonly  formed  by  the  bronchial  tabes 
being  dilated  at  intervals,  especially  in  the  abdomen,  into 
oblong  inflated  vesicles;  from  which  other  bronchial 
tubes  diverge,  and  again  at  intervals  expand  into  smaller 
resides,  so  as  to  exhibit  no  unapt  resemblance — ^as  S  warn- 
merdam  has  observed  with  respect  to  those  of  the  rhi- 
noceros*beetle-^to  a  specimen  of  i^2«iist^5ta«2o5f«s.  Cuvier 
compares  them  in  the  Lamellicom  beetles  in  general  to 
a  tree  i^ery  thickly  laden  with  leaves  ^ ;  and  Chabrier 
observes  that  they  particularly  occur  in  the  intestinal 
canal  ^.  This  structure  of  the  pulmonary  organs  may 
be  seen  also  in  the  common  hive-bee,  and  other  Hymeno* 

•  N.  Diet.  (THist.  Nat.  xvii.  541.  Reaum.  vL  397.  Plate  XXDL 
Fig.  8.  shows  three  of  them  at  a. 

*  Stsai/  on  the  Bots,  ^c.  23.  t.  If.  7,  32,  &c. 
""  Ibid.  49.  Valisnieri  i.  101.  t.  vL/.  4.  &ic. 

*  Bibl.  Nat.  I  149.  a.  /.  xxix.  /.  a.  Cut.  AmU.  Comp.  iv.  439. 
Malpigh.  Be  Borneo,  t.  iii./.  2. 

•  SurleVol  det  Ins,  c.  ii.  330.  note  1. 
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piera ;  but  die  vesicles  are  less  numerous,  and  those  at 
the  base  of  die  abdomen  much  larger  than  the  rest  K 
These  yesicles,  by  a  very  rough  dissection,  may  be  di- 
stzDcdy  seen  in  the  abdomen  of  the  cockchafer,  which 
appears  to  be  almost  filled  with  them.  Not  being  com- 
posed of  cartilaginous  rings  like  the  air-tubes,  but  of 
mere  membrane,  if  a  pin  pierces  one,  the  air  that  inflates 
it  escapes,  and  it  collapses.  In  the  larva  of  a  little  gnat 
{Corethra  etdtct/brms)  the  iracheie  appear  to  proceed 
from  a  pair  of  oblong  vesicles  of  considerable  size  ^  in 
the  trunk,  and  towards  the  anus  they  form  two  other 
smaller  ones  % — upon  piercing  the  former,  De  Geer  ob- 
serred  a  considerable  quantity  of  air  to  make  its  escape^. 
Another  species,  prd^ably  of  the  same  genus,  described 
by  Reaumur,  extubits  something  similar  \ 

Bat  one  of  the  most  remarkable  ^ructures,  in  thb  re- 
^)ect,  is  to  be  se^i  in  the  larva  and  pupa  of  the  dragon- 
flies  {Libdbdina).  I  have  before  noticed  the  number  of 
ihidr  trachea,  but  I  shall  here  describe  t^eir^whole  in- 
taroal  respiratory  apparatus.  I  must  observe  that  Reau^ 
m«r,  Ctmer,  and  most  modem  writers  on  the  physdolo- 
gieal  department  of  Entomology,  have  affirmed  that  they 
rehire  the  too/^,  an^  that  they  receive  it  for  that  pur- 
pose at  their  andi  extremity :  but  M.  Sprengel,  from 
havmg  observed  in  the  liurvse  abdominal  piracies,  is  lin- 
wilUng  to  admit  this^  as  a  fact  ^ ;  and  De  Geer  also  seems, 
to  hesitate  upon  it,  e^ecially  as  he  discovered  that  the 
AQonal  seemed  to  absorb  the  water  to  aid  it  in  its  motions^. 


*  Swnmi.  Bibl.  Kat.  i.  xrii./  9.  Cuviwr  Bid.  440. 

*  PL4TB  XXIX.  Fig.  10.  a.  •  Ibid.  b. 

*  Dc  Geer  vL  374.  •  Reaum.  v.  40.  t.  vi./.  4,  7. 
'  Sprengel  Comment.  4.  «  De  Geer  ii.  667,  675. 

f2 


68  INTERNAL  ANATOMY  OF  INSECTS. 

But  when  we  consider  that  it  is  by  the  action  oi^  pneu- 
matic aj^ratus  that  the  absorption  and  expulsion  of  the 
water  takes  place,  and  that  the  animal  when  it  has  been 
taken  out  of  that  element,  upon  being  restored  to  it, 
immediately  has  eager  recourse  to  this  action  ^,  we  shall 
feel  inclined  rather  to  adopt  the  opinion  of  those  great 
physiologists  Reaumur,  Lyonet,  and  Cuvier,  and  admit 
that  it  absorbs  water  for  the  purpose  of  respiration.  I 
shall  now  explain  how  this  takes  place.  The  pieces 
both  internal  and  external  that  close  the  anal  orifice 
have  been  before  described ;  the  others  employed  in  the 
admission  and  expulsion  of  the  water  are  evidently  re- 
spiratory  orgfms.  When  this  orifice  is  opened,  the  parts 
that  are  above  it  are  drawn  back  in  an  opposite  direction, 
so  that  the  five  last  segments  of  the  abdomen  become 
entirely  empty,  and  form  a  chamber  to  receive  the  water 
that  enters  by  it  When  the  water  is  to  be  expeUed, 
the  whole  mass  of  air-vessels  which  had  receded  tovtrards 
the  trunk,  is  pushed  forwards,  and  forms  a  piston  that 
again  expels  the  water  in  a  jet  It  consists  of  an  infinite 
number  of  bronchia^  entangled  with  each  other,  which 
proceed  from  the  middle  and  posterior  end  of  the  trachece. 
M.  Cuvier  in  the  interior  of  the  rectum  of  the  larva  dis- 
covered twelve  longitudinal  rows  of  little  black  spots,  in 
pairs,  which  exhibited  the  resemUance  of  six  pinnated 
leaves.  These  are  minute  conical  tubes,  of  the  spiral 
structure  of  irachece^  which  decompose  the  water,  and 
absorb  the  air  contained  in  it  He  also  discovered  that 
each  of  these  tubes  gave  birth  to  another  outside  the 
rectum^  which  connected  itself  with  one  of  the  six  great 
longitudinal  tracheae ;  two  of  which  are  of  enormous  size, 

•  Reaum.  vi.  394—. 
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and  appear  to  serve  as  reservoirs,  since  they  furnish  air 
by  transverse  branches  to  two  other  tubes ;  they  have 
etch  a  recurrent  branch,  which  follows  the  course  of  the 
intestinal  canal,  and  furnishes  it  with  an  infinity  of  bron^ 
chia  ^.  These  trachea  are  found  in  the  perfisct  insect 
Hie  principal  ones  in  some  send  forth  many  branches, 
terminating  in  vesides,  which  in  shape  resemble  the  seed- 
vessek  of  some  species  of  Thlaspi^  while  others  appear 
to  form  a  file  of  oblong  ones  ^«  Near  each  of  their  spi- 
racles also  is  a  vesicle  which  appears  to  be  a  reservoir  ^. 

But  this  kind  of  structure  is  not  confined  to  insects 
stricdy  aquatic.  Even  such  species  of  terrestrial  ones  as 
live  upon  aquatic  plants,  and  are,  consequently,  necessa^ 
rily  or  accidentally  often  a  considerable  time  under 
water,  are  fiimished  with  some  apparatus  by  means  of 
which  they  can  exist  m  this  element  for  a  considerable 
period.  For  example,  most  of  the  Weevils  {Bhyncopkord) 
die  in  a  short  time  if  immersed  in  water ;  yet  the  species 
of  the  genera  Tanysphjprus^  Bagous^  and  Ceutorh/nchus 
which  feed  on  aquatic  plants,  can  exist  for  days  under 
water,  as  I  have  ascertained  by  experiment  C  leuco- 
gasier  and  another  of  the  same  tribe,  swims  like  a  Hydro^ 
phibtSf  and  wiU  live  a  long  time  in  a  bottle  filled  with 
water  and  corked  tight  Other  insects  also^  that  are  not 
at  all  aquatic,  have  pneumatic  pouches.  A  striated  or 
channded  vesicle  I  have  found  under  the  lateral  angles 
of  the  collar  in  the  humble-bee,  where  Chabrier  supposes 
the  vocal  spiracles  are  situate ;  and  also  at  the  mouth  of 
the  spiracles  of  the  metatharax  in  Vespa,  &c.  ^   In  Sphinx 

*  Reaum.  vi.  394 — .    Cuv.  AntU,  Comp.  iv.  440 — .    N,  Dic(, 
fWut.  Nat.  xvil  640—. 

*  Plate  XXIX.  Fig.  9.  a,  *.   Reaum.  vi.  418-.  450. 

*  Cut.  Anat.  Comp.  iv.  441.  ^  Vol.  III.  p.  583. 
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lAgustri  the  bronchice  termkiate  ia  oblong  vesiculoso- 
cellular  bodies,  almost  like  lungs  ^ ;  in  SmeritUhus  Tili^ 
these  are  preceded  by  a  simple  vesicle  bound  with  spiral 
fibres  ^,  M.  Chabrier  thinks  that  these  air-bladders  of 
insects,  amongst  otiher  functions,  give  more  fixity  and 
force  to  the  muscles  for  flight  ^. 

Many  physiologists  have  seen  an  analogy  between  the 
spiral  vessels  of  plants  and  the  trachece  of  insects  ;  and 
45ome  of  great  name,  as  Ccmiparetti,  DecandoU^  and 
Kieser,  have  thought  that  in  some  instances  they  termi- 
nated in  the  osada  or  cortical  poi^ :  but  Spr^gel  con- 
tends that  they  are  not  accurate  in  this  opinion  ^.  In 
fact,  the  principal  analogy  seems  to  be  in  the  spiral 
structure  of  both  diese  vessels* 

Having  considered  the  different  organs  of  respiration 
both  external  and  internal,  I  shall  make  a  few  further 
observations  upon  this  function.  We  know  little  more 
respecting  the  mode  in  which  insects  respire^  except  that 
they  breathe  out  the  air  by  the  same  kind  of  organs  by 
which  they  receive  it, — namely,  the  spiradeSy  or  their  re- 
presentatives. This  has  been  satisfactorily  proved  by 
B(»inet,  who  showed  that  the  experiments  by  which 
Reaumur  thought  it  established  that  insects  inspire  by 
thar  spiracles,  but  expire  through  the  mouth,  aous,  or 
pores  of  the  skin,  are  founded  on  an  erroneous  assump- 

*  Sprengel  Comment.  17.  t,  iii./.  24. 

»  Ibid,t.lf.  11. 

«  SurleVoldeg  Iiu.  c.  iL  336.  note  1. 

'  Sprengel  Comment.  13 — .  These  otcula  or  pores  in  the  straw 
of  Triticum  hi/bermtm,  as  figured  by  Mr.  Bauer's  admirable  pencO, 
(Sir  J.  Banks  On  the  Blight,  S^c.  t.  ii./.  3.)  exactly  resemble  the  spi- 
racles of  insects. 
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tioQ*  Thia  physiologiat,  bamg  otwerved  on  the  surface 
of  submerged  inseds  numerous  bubUes  of  air,  concluded 
thtt  they  bad  passed  through  the  above  orifices  * :  but 
BoBiiet  found  by  various  experiioents  care^Uy  conduct- 
ed, that  this  ai^pearance  was  caused  by  air  which  ad* 
berod  to  the  skm  and  its  hairs,  and  that  when  the  access 
of  this  was  precluded  by  carefully  moistemng  the  skin 
wkh  water  previously  to  immersian)  this  accumulatieii 
of  air-bubbles  on  its  surfaoe  did  not  take  placed  And 
in  g  variety  of  instanees  he  observed  large  obes  issue 
from  all  the  ^iradesy  especially  Uie  anterior  ones*  These 
bubbles  sometimes  were  alternately  emitted  and  absorbed 
without  quitting  the  spiracle  ^,  and  at  others  were  darted 
with  force  to  the  surftce  of  the  water,  where  they  ap- 
peared to  burst  with  noise  *.  This  author  is  of  opinion 
that  the^ri^  and  i<u/ pair  of  these  organs  are  of  most  im-> 
portance  to  re^iration  K  Reaumur  subsequently  owned 
that  Bc»met's  arguments  had  i^ken  his  opinicoi  ^ ;  and 
some  observations  of  hb  own,  with  respect  to  the  respi- 
ration .<tf  the  boi  of  the  or,  ^  to  prove  that  expiration 
sod  inq>iration  are  not  by  the  same  spiracles;  for  he  found 
that  the  air  in  this  animal  was  expired  by  the  dght  little 
hwo'  orifices  before  mentioned  <^,  firom  which  he  clearly 
saw  the  air*bubbles  issue — ^the  upper  one  he  conjectures 
receives  the  air  K  As  the  only  communication  that  this 
gr^b  has  with  the  atmosphere  is  by  its  posterior  extre* 
Biit|r,  it  follows,  reasoning  from  an^ogy,  that  the  ante- 
rior respiratory  plates  of  Dipterous  larvse,  which  may  be 
regarded  as  rq)resenting  the  spiracles  of  the  trunk  in 

*  Reumi.L  136.        ^  Bonnet  CSuvr.  liL  39—.  ^  Jlnd.  43. 

*  Ihid.  50.  «  Ibid,  69.  '  De  Geer  u.  U7. 
'  See  above,  p.  50.                                 •»  Reaum.  iv.  520. 
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insects  in  general,  are  destined  for  tbe  escape  of  the  air, 
after  it  has  parted  with  its  oxygen,  received  by  the  anal 
ones*.  So  that  there  seems  very  good  ground  for 
M.  Chabrier's  opinion  that  inspiration  is  ordinarily  by 
the  abdominal  spirades,  and  expiration  by  those  of  the 
trunk  of  insects  ^  He  seems  to  have  been  led  to  the 
adq)tion  of  this  opinion,  not  so  much  by  experiments 
similar  to  that  of  Reaumur  just  stated,  but  by  observing 
that  in  many  instances  these  two  sets  of  spiracles  di£fer 
from  each  other,  the  latter  having  a  cowoex  and  the  for- 
mer a  concaoe  mouth  or  bed  ^.  In  some  cases,  however, 
— ^for  instance  during  flight, — ^he  supposes  the  spiracles 
of  the  trunk  m&y  receive  os  well  as  ^miV  the  air ' :  he  like- 
wise is  of  opinion,  and  it  seems  not  improbable,  that  by 
means  of  these  openings  in  the  trunk,  from  the  rush  of 
the  superfluous  air  through  them,  insects  produce  those 
sounds  for  which  they  are  remarkable, — as  the  humming 
of  bees  and  flies.  In  the  former  he  thinks  the  sound  is 
produced  by  the  pneumatic  apparatus  covered  by  the 
ends  of  the  coUari  while  in  the  latter  he  attributes  it  to 
the  spiracles  in  the  metathorax  behind  the  wings  attended 
by  a  poiser  %  I  incline,  however,  to  M.  Dufour's  opi- 
nion ^, — that  the  vocal  spiracles  in  the  Hymenqptera^  as 
well  as  in  the  Dipiera^  are  those  behind  the  wings.  Per- 
haps both  theories  may  be  right;  for  if  you  take  aQy 
common  humble-bee^  you  will  find  that,  in  the  hand,  it 
produces  one  kind  of  sound  wh^i  its  wings  are  motion- 

*  Mr.  B.  Clark  thinks  that  be  haB  discovered  spiracles  in  this 
larva  in  the  usual  situation,  (Esu^  on  the  Boti,  4rc,  48.  /.  ii./.  3.) 
but  they  are  prob&bly  analogous  to  the  spiraculiform  tubercles  of 
(E.  Ovis.  Reaum.  iv.  566.  /.  xxxv.  17—19.  t.  ValUsnieri  (Esperiem, 
4-c.  136)  notices  them.  Sur  le  Vol  det  Tru.  c.  i.  423. 

«  Ibid.  454.  and  c.  iv.  66.  note  1.  •»  Ibid,  c,  I  453. 

•  Ibid.  459,  456.  '  7^.459. 
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less,  and  another  more  complex  and  intense  when  they 
vibrate.  In  nnmeroos  instances,  howerer,  there  is  no 
very  strikii^  external  diiSer^ice  between  the  spiracles  of 
the  trunk  and  those  of  the  abdomen :  this  observation 
tpfHes  waote  particularly  to  the  caterpillars  of  LepidO' 
fterc;  but  whether  these  receive  the  air  by  those  of  the 
abdomen,  and  return  it  by  those  of  the  trunk,  has  not 
jet  be^i  ascertained ;  and  indeed,  too  little  is  at  present 
known  upon  the  subject,  and  too  few  fiicts  have  been  col- 
lected, to  admit  of  dogmatizmg. 

The  «;r^^nia/s^^  of  respiration  in  insects  are  not  uni- 
versally to  be  discovered.  The  alternate  contraction  and 
expansion  of  the  abdomen  is,  however,  very  visible  in 
some  beetles,  bees,  the  larger  dragon-flies,  and  grass- 
hoppers. In  one  of  the  latter,  Acrida  viridissima^  Vau- 
qoeUn  observed  that  the  inspirations  were  from  fifty  to 
fii^five  times  in  a  minute  in  atmospheric  air,  and  from 
six^  to  sixty-^ ve  when  in  oxygen  gas  *.  But  ALChabrier 
has  given  the  most  sati^urtory  account  of  these  signs : 
The  abdomen,  says  he,  is  the  principal  organ  of  inq>i- 
mCum ;  it  can  dilate  and  contract,  lengthen  and  shorten, 
elevate  and  depress  ltsd£  In  flight,  in  elevating  its  ex- 
tremis at  the  same  time  with  the  wings,  it  contracts  it- 
self, pushes  the  air  into  the  trunk,  and  diminishes  the 
weight  of  the  body  by  the  centriibgal  ascending  force  \ 
la  the  majority  of  insects  perhaps  the  dilatation  of  the 
abdomen  takes  place  by  the  recession  of  the  segments 
from  each  other  by  means  of  the  elastic  ligaments  that 
ccmnect  them ;  in  others,  as  the  Dynastida^  Galeodes,  &c. 
by  the  longitudinal  folded  membrane  that  unites  the  dor- 

*  Anmd.  de  CMm.  xiL 

^  SurleVol  des  Int.  c.  i.  423,  464.  c.  iii.  344.  c.  iv.  66. 
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sal  aod  ventral  segmaits — in  the  UbeUuUna  by  similar 
venirai  folds ;  and  in  Cmbex  by  membranoa^  pieces  m 
the  first  dorsal  segmait^  which  De  Geer  observed  wius 
elevated  and  depressed  at  the  will  of  the  wimal  *. 

Air  is  as  essential  to  insects  in  their  |7t^^  as  in  their 
larva  or  perfect  states*  Lyonet«  however,  Musschen- 
broek,  Martinet,  and  some  other  physblogists,  have 
doubted  whether  qmesceni  pupse  breadied  ^ ;  but  Reau- 
mur and  De  Oeer  seem  to  have  proved  that  they  do  ^ : 
and  if  thrown  into  water,  the  same  proof  of  respiration, 
by  the  emission  and  retraction  of  a  bubble  of  air  takes 
place,  as  in  the  larvae ;  and  De  Geer  found  that  if  one 
be  transferred  under  water  firom  one  ^iracle  to  another, 
it  will  be  absorbed  by  it  ^,  Indeed,  unless  these  pupas 
had  breathed,  where  would  have  been  the  necesA^  for 
the  spiracles  with  which  all  are  furnished?  It  is  remark- 
able^ however,  that  all  these  spirades  do  not  seem  of 
equal  importance  in  this  respect  Reaumur  found  that 
if  the  posterior  spiracles  only  were  closed  with  oil,  the 
insect  suffered  no  injury ;  but  that  if  the  anterior  ones 
were  similarly  treated,  it  infallibly  died  ^«  The  respira- 
tion  however  of  pupas  seems  more  perfect  in  those  that 
have  recently  assumed  that  state,  than  in  those  that  are 
more  advanced  towards  the  imago;  in  which  at  first,  firom 
Reaumur's  experiments  %  it  appears  that  the  posterior 
qnracles  were  stopped ;  and  in  others  still  dder,  firom 
MusschentMToek'sf,  even  the  anterior  ones.  Those  quies- 
cent pupae  that  during  that  state  remain  submerged^  re» 

'  De  Geer  ii.  946—. 

^  Lesser,  L.  i.  124.  note*.    Lyonet  Anatom.  pref.  xti.  De  Geer  li. 
\Z2.  ^  Heaum.  i.  399—.    De  Geer  i.  37—. 

^  Ibid.  40.      *  Reaum.  i.  400.        ^  IbUU        «  De  Geer  11 129. 
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Spire  air.  De  Qeer  has  given  an  ihtereflting  record  of 
ibkfinihecBB^ofHydrocimpa  siratictaia^  This  insect 
qsDs  a  dooUe  cocoon,  the  outer  one  thin,  and  the  inner 
ooe  of  a  doee  textare.  In  the  papa  there  are  three  pair 
of  con^cuous  spiracles  on  the  second,  diird,  and  fourth 
segments  o£  the  abdomen,  which  are  placed  on  cylindri- 
cal tobes,  and  they  appear  to  have  no  other  air-vessels. 
The  respiratory  gills  of  the  larva  having  vanished,  like 
sdme  others  of  the  same  genus,  they  know  how  to  sur^ 
ronnd  themselves  with  an  atmosphereof  air  in  the  midst 
of  the  water,  so  that  the  interior  of  their  inner  cocoon  is 
impervknis  to  the  latter  element—- how  they  renew  the 
air  has  not  been  ascertained.  Though  ^y  respire  air, 
water  is  equally  necessary,  for  the  animal  died  when  kept 
out  of  waters 

The  great  majority  of  insects  require  in  much  the  same 
nanner  in  all  that  states,  particularly  as  to  their  eHemal 
oi^gans;  for  when  the  larva  breathes  by  the  lateral  i^ira- 
des,  the  pupa  and  imago  usually  do  the  same.  The  con- 
verse of  this,  however,  by  no  means  holds ;  for  it  not  un- 
fineqpently  haf^ns  diat  the  two  latter  breathe  by  means 
of  lateral  quracles,  though  they  received  the  air  in  their 
larva  state  by  an  apparatus  altogether  difibrent.  Thus 
Aeburvee  of  nuiny  Diptera  breathe  by  an  anal  tube,  while 
die  pupa  and  imago  follow  the  general  system.  Some- 
times a  tribe  of  insects  breathe  by  an  apparatus  quite 
different  in  all  their  states,  as  we  have  seen  to  be  the  case 
with  the  common  gnat  ^  which  has  an  anal  respiratory 
tube  in  its^^  state,  tharkcic  respiratory  horns  in  its  se- 
cortdj  and  the  ordinary  lateral  spiracles  in  its  third. 

^  De  Gcer  i.  531 — .  i.  xxxvii./.  13.  s.  Compare  Reaum.  ii.  396—. 
^  See  above,  p.  61—. 
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ChaDges  also  take  place  in  their  internal  organs.  In 
the  larvae  the  respiratory  apparatus,  especially  the  tra- 
cheal tubes,  is  often  much  larger  and  more  ramified  than 
in  the  imago ;  and  as  the  former  is  the  prmcipBl  feeding 
state,  there  seems  good  ground  for  Mr.  B.  Clark's  opi- 
nion— that  the  respiration  is  intimately  connected  with 
the  conv'ersion  of  the  food  K  In  the  imago,  there  i^ 
pears  to  be  more  provision  for  storing  up  the  air  in  vesi- 
cular reservoirs,  than  in  the  latva*  Wonderfiil  is  the 
mode  in  which  some  of  the  changes  in  the  internal  struc- 
ture, which  these  variations  indicate,  must  necessarily 
take  place.  They  are,  however,  probably  not  more  sin- 
gular than  those  which  less  obviously  occur  in  the  air- 
vessels  of  all  insects  in  their  great  change  out  of  the  larva 
into  the  pupa  state.  But  having  before  enlai^ged  on  this 
subject,  I  need  not  repeat  my  observations  K 

The  access  of  air  is  as  necessary  t6  insects  even  in 
their  egg  state  ^,  and  in  many  cases  its  presence  seems 
provided  for  with  equal  care,  by  means  as  beautiful  as 
those  Sir  H.  Davy  and  Sir  K  Home  have  shown  to  oc- 
cur in  the  oxygenation  of  the  eggs  and  fcetuses  of  verte- 
brate animals  ^.  It  is  only  necessary  to  view  the  admi- 
rable net-work  of  air-vessels  which  Swammerdam  disco- 
vered spread  over  the  surface  of  the  ^gs  of  the  hive-bee 
while  in  the  ovaries  % — a  provision  which,  from  analogy, 
we  may  conclude  obtains  generally;  from  the  impor- 


•  In  Limi,  Trans,  iii.  302.  i>  Vol.  III.  p.  195—. 

*  Spallanzani  found  that  the  ^ggs  of  insects  placed  under  the  ex- 
hausted recdver  of  an  air-pump^  or  in  any  small  closed  vessels,  did 
not  hatch,  though  every  other  condition  for  their  development  was 
present.  Opusc.  de,  Phys.  i.  141.  «  PkUot.  Trans.  1820.  213. 

«  Bm,  NaU  i.  204.  b.  U  xix./.  6. 
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tance  which  nature  has  attached  to  the  oxygenation  of 
the  germ  while  in  the  matrix.     And  judging  from  ana^ 
k^,  we  may  infer  that  the  access  of  this  element  is  as 
carefully  secured  after  the  egg  is  laid,  as  before.     The 
eggs  of  most  insects  being  of  a  porous  texture,  often  at- 
tached to  the  leaves  of  plants,  and  some  of  them  embed- 
ded in  the  very  ^bstance  of  a  leaf  or  twig  ^,  are  in  a 
situation  for  the  abundant 'absorption  of  oxygen:  and 
the  ponch  of  silk  in  which  the  ^gs  of  spiders  and  Efy- 
drophili  are  deposited,  may  probably,  from  Count  Rum- 
ford's  experiments,  be  of  utility  in  the  same  point  of  view. 
In  the  case  of  the  Trichqptera  and  other  insects  ^  whose 
eggs  are  dropped  into  the  water  enveloped  in  a  mass  of 
jelly,  this  substance  perhaps  serves  for  aerating  the  in- 
daded  embryo,  in  the  same  way  with  the  jelly  surround- 
ing the  ^gs  of  the  frog,  dog*fish,  &c.     It  would  be 
desiraUe  to  ascertain  whether  the  former  jelly  be  of  the 
same  nature  as  the  experiments  of  Mr.  ,Brande  have 
dM>wn  the  latter  to  be^.     It  is  not  improbable  that  the 
angular  rays  that  terminate  the  ^;gs  of  Nepa  ^  may  in 
some  way  be  connected  with  the  aeration  of  the  egg. 

To  what  I  have  before  remarked  with  regard  to  the 
vital  heat  of  insects  %  I  may  under  this  head  very  pro- 
perly add  a  few  ftirther  observations.  I  there  stated,  that 
the  temperature  of  these  animals  is  usually  that  of  the  me- 
dium diey  inhabit,  but  that  bees,  and  perhaps  other  gre- 
garious ones,  furnish  an  exception  to  this  rule^.  A  con- 
firmation of  this  remark  is  afforded  by  Inch,  a  German 


•  Vol.  I.  p.  446—.  III.  p.  76.  ""  Ibid.  68—. 

'  PkUot.  Trans.  1820.  218.  ^  Vol.  III.  p.  94. 

•  Vol.  II.  p.  228-.  '  Ibid,  p.  21 1. 
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writer,  who,  upon  putting  a  thermometer  into  a  bee-hive 
in  winter,  found  it  stand  27^  higher  than  in  the  open  air ; 
in  an  anthill,  he  found  it  6^  or  7°  higher ;  in  a  vessel 
containing  many  blister* beedes  {CarUhatis  vesicaioria^) 
4^  or  5^  higher.    A  thermometer,  standing  in  the  air  at 
14^  R.,  put  into  a  glass  vessel  with  Acrida  viriiissivuh 
in  nine  minutes  rose  to  17%  and  a  similar  result  was  ob- 
served with  respect  to  other  insects^.     Dr.  Martine  says 
that  caterpillars  have  but  two  degrees  of  heat  above  that 
of  the  air  they  live  in^.     Coleopterous  insects  are  said 
to  move  slowly  and  with  difficulty  when  the  thermometer 
sinks  to  36%  to  become  torpid  at  34%  and  to  lose  mus* 
cular  irritability  at  a  lower  degree  ^.     I  have  before  ob- 
served that  some  insects  will  bear  to  be  frozen  into  an 
icicle,  and  yet  survive  ^ :  they  share  this  power  with 
reptiles,  fishes,  and  amphibia.    But,  however  small  the 
excess  of  it  in  s<Mne  insects  above  that  of  the  medium 
they  inhabit,  it  proves  that  they  possess  the  power  Qigene* 
rating  heat.    Whether,  like  the  warm-blooded  animak^ 
they,  generally  possess  that  of  resisting  heat  by  per^wra-* 
tioD,  &e.  is  not  so  clear.    Yet  the  heat  to  which  soma 
can  bear  to  be  exposed,  basking  at  noon,  as  Dr.  Clarke 
informs  us  %  on  rocky  and  sandy  places,  exposed  to  the 
fiill  action  of  the  sun,  appears  sufficient,  if  not  resisted 
by  some  principle  of  counteraction,  to  roast  them  to  a 
cinder.    That  bees  perspire  is  well  known,  but  probably 
not  singly. 
When  the  respiration  of  insects  is  suspended  by  im- 


•  Inch,  c  iv.    Idee^i  zu  Einer  Zoochemie,  68—. 

V  On  Thermom,  141.  c  Carlisle  in  Philot.  Tram.  1805.  25. 

«»  Vol.  II.  p.  229.  •  Travels  ii.  482. 
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niersioii  in  any  flnid,  it  is  often  resumed,  even  when  it 
has  been  long  and  tkey  are  aj^arently  dead.  If  they  be 
brought  into  contact  with  the  atmosphere.  Reaumur 
fouad  diis  to  be  the  case  with  bees  ^ ;  and  Swammerdam 
tells  us  that  the  ma^ot  of  the  diees^-fly  ( Tyrophaga  Casei) 
lived  six  or  seven  days  in  rain-water  ^  :  he  found  it  so 
difficult  to  kill  the  larva  of  Stratyomis  Chamceleon^  which 
he  first  immersed  twenty-four  hours  in  spirits  of  wine, 
and  then  put  them  several  days  in  water,  without  killing 
them, — that  he  lost  his  patience,  and  dissected  them 
alive.  He  tried  to  drown  them  also  in  vin^^ar,  in  which 
they  held  out  more  than  two  days^. 

That  the  suspended  animation  and  subsequent  death 
of  most  terrestrial  insects  when  thrown  into  water  is 
caused  by  the  want  of  air^  is  evident  from  this, — that  the 
same  effect  ensues  if  the  spiracles  be  covered  virith  any 
oily  (N*  fetty  matter.  In  this  case  too,  their  vital  powers 
soon  become  suspended :  they  revive,  if  the  suffocating 
matter  be  soon  removed;  and  if  this  be  not  done,  in- 
fallibly perish.  This  fact  was  knovm  to  the  ancients, 
for  Pliny  observes  that  bees  die  if  dipped  in  oil  or  ho- 
ney^. One  exception  to  this  law  has  been  before  men- 
tbned^ :  a  similar  contrivance  secures  the  cheese-mag- 
got from  having  its  respiration  interrupted  by  its  moist 
and  greasy  food;  the  grub  also  diSarcophaga  camaria^ 
and  (^  other  Muscida  probably,  has  its  posterior  spira- 
cles placed  in  a  |>late  at  the  bottom  of  a  kind  of  fleshy 
pouch,  which  has  the  sbdpe  of  a  hollow,  truncated,  and 

*  Reaum.  v.  540.  ^  Swamm.  Bibl.  Nat.  ii.  65.  a. 

*  iWd  48.  a.  *  Hi$U  Nat.  I.  xi.  c.  19. 

*  Swamm.  BW.  Nat,  ii.  64.  a. 
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reversed  cone.  This  pouch  the  grub  can  close  when- 
ever it  pleases,  so  as  to  cover  its  spiracles  K  And  nu- 
merous other  larvae,  both  of  Diptera  and  Coleoptera 
that  devour  unclean  and  oily  food,  have  doubtless  some 
protection  of  this  kind  for  their  spiracles  and  respira- 
tory plates. 

I  am,  &c. 

»  Rcaura.  iv.  428.  U  xxix./.  2.  c,  s. 
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INTERNAL  ANATOMY  AND  PHYSIOLOGY 
OF  INSECTS,  CONTINUED. 

CIRCULATION. 

We  learn  from  the  highest  authorl^,  that  the  blood  is 
the  life  of  the  animal* :  every  object  of  creation,  there- 
for^ that  IS  gifted  with  animal  life,  we  may  conclude,  in 
some  s^ise,  has  blood,  which  in  this  large  sense  may  be 
defined — TTieJluid  that  visits  and  nourishes  every  part 
of  a  living  body  •».     But  the  Great  Author  of  nature 
has  varied  the  machinery  by  which  this  nutritive  fluid  is 
formed  and  distributed,  gradually  proceeding  from  tlie 
most  simple  to  the  most  complex  structure ;  in  which  he 
seems  to  have  seen  it  fit  to  invert  the  process  observable 
in  the  systems  of  sensation  and  respiration,  where  the 
ascent  is  fi-om  the  most  complex,  to  the  most  simple  struc- 
ture.   In  the  lowest  members  of  the  animal  creation, 
the  blood  seems  the  portion  they  imbibe  of  the  fluid  me- 
dinm  in  which  they  reside,  which  when  chylified,  distri- 
butes new  molecules  to  all  parts  of  their  frame  ^.     In 
others,  as  in  insects,  it  is  formed  by  the  chyle  that  tran- 

•  C«cf.  ix.  4.  •»  N,  Did.  (TITtst.  Nat  xxx.  130. 

*  CW.  Anat.  Camp.  iv.  167- 
▼OL.  IV.  O 
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spires  through  the  intestinal  canal  into  the  general  cavity 
of  the  body,  where  it  receives  oxygen  from  the  air-vessels, 
and  is  fitted  for  nutrition  K  In  these  animals  it  is  ac- 
companied by  a  long  dorsal  vessel,  the  first  step  towards 
a  hearty  which  alternately  contracts  and  dilates  with  an 
irregular  systole  and  diastole,  but  appears  to  have  no 
vascular  system  connected  with  it,  though  in  their  pre- 
paratory states  it  has  an  extra-vascular  circulation  which 
ceases  in  the  perfect  insect.  Again:  in  others,  as  the 
Tubicolesy  Annelida^  &c.,  a  real  circulation  has  been 
discovered ;  that  is  to  say,  a  system  of  veins  and  arte- 
ries, but  unaccompanied  by  a  muscular  hearts  In  the 
Arachnida  and  Branchiopod  Crustacea  the  long  dorsal 
vessel  is  also  found ;  but  in  these  it  is  connected  with 
an  arterial  and  venous  system,  which  receives,  distri- 
butes, and  returns  the  blood  ^.  It  has  therefore  now 
become  a  true  hearty  and  there  is  a  regular  circulation ; 
and  in  the  Decapod  Crustacea  the  dorsal  vessel  is  con- 
tracted into  an  oval  form,  and  placed  nearly  in  the  centre 
of  the  trunk  ^.  In  the  great  majority  of  invertebrate  ani- 
mals the  blood  is  tx/hitCy  but  in  the  Annelida^  to  which 
Class  the  common  dew-worm  belongs,  a  curious  ano- 
maly takes  place^ — for  it  is  red^.  Thus  a  gradual  ascent 
is  made  to  the  circulating  system  of  the  vertebrate  and 
red-blooded  animals.  In  all,  however,  the  Ihod  is  the 
principal  instrument  of  nutrition  and  accretion ;  and  is 
on  that  account  properly  so  denominated,  though  not 
connected  vnXh  a  circulating  system. 

Having  given  you  this  general  outline  of  the  means 

•  Herold  Schmeiterl,  ^.  note  ♦.    Vol.  III.  p.  53. 

*  N,  Diet.  d*Hiit.  Nat.  vii.  313.    Cuv.  Anat.  Camp.  iv.  411. 
'  Ibid,  419,  407.  ^  Und.  ^  Ibid.  410. 
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t^  which  the  blood  is  distribtited  in  the  different  Classes 
of  animals,  I  shall  now  confine  myself  to  the  case  of  in- 
sects and  Arachnida^  beginning  with  ihejbrmei\ 

L  If  you  ^cBinine  attentively  the  back  of  any  smooth 
caterpiUar  with  a  transparent  skin,  you  will  perceive  in 
that  part  an  evident  pulsation,  as  though  a  fluid  were 
poshed  at  regular  intervals  towards  the  head,  along  a 
narrow  tqbe  which  seems  to  run  die  whole  length  of  the 
bod)r«.  Accurate  dissections  have  proved  that  this  ap- 
peanuice  is  rpal,  that  there  is  actually  present  in  the 
bade  of  most  in$ect5,  f^ced  immediately  under  the  skin 
and  fiumisfaed  with  numerous  cur^essels,  a  Idngttudinal 
veftd  ^  k>¥%htating  in  the  head  near  the  montkS  running 
panllrt  wkh  the  alimentary  canal  nearly  to  the  anu&, 
oecuttmiing  a  floid  wbioli  is  [Spelled  in  regular  pulsa* 
tioDs  of  bimt  ^  to  100  per  minute,  mOre  or  less  as  the 
weatb^  is  colder  or  warmer  ^,  causing  a  sensible  alter- 
nAe  systdi^  and  diastole  from  the  anal  extren^ty  to- 
wards the  head«  In  the  Cossus  diese  pulses- were  ob* 
stffvedby-Lyoiiettobegininlhe  devenih  segment,  fro^ 
wlach-tbey  passed  iVom  segment  to  segment,  till  th^ 
anrivad-at  the,/{»^^  where^  they  terminated^.  This 
vesiel  ifil  wliatSfalpighi,  who  first  discorereii  it;  *terdl6d 
a  %eatfty  or  rathier  series  of  hearts^;  but  which  Reanniuiv 
who  inject^  it^  regarded  as  a  simple  uriert/  without 
striking'  conti^actions  ^ :  but  to  steer  clear. of  any  hypO-t 
(besis,  I  dfdl  merely  call  it  the  dersat  vessel  {Pseudo^ 
cardia)^  When  carefully  taken  out  of  the  body  it  is 
fiHiiid  to  be  a  membranous  tube,  appearing  to  be  closed 

•  Plate  XXIL  Fio»  16.  "  Lyonct  Anai.  105. 

•^  Rid.  4StB.  •»  iW.  105— .         ^  De  B&mi^.  l5-^- 

'  Reauni.i.  160— ./ 
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at  each  end%  in  many  larv»  of  equal  diameter  every 
where,  but  in  perfect  insects  usually  widest  at  the  anal 
extremity^,  and  attenuated  into  a  very  slender  filament 
towards  the  head.  In  some  insects,  however,  as  in  the 
larva  of  the  chamsdeon-fly  {Stratyomis  Ckanudeon),  it  is 
attenuated  at  both  ends,  and  in  the.  Ephemera  is  alter- 
nately constricted  and  dilated  as  Malpighi  describes  that 
of  the  silkworm^,  a  dilated  portion  belonging  to  eadi 
segment^.  In  the  Cossusj  and  probably  others,  after  the 
third  segment,  it  is  furnished  with  nine  pair,  the  three 
posterior  pair  being  the  largest,  of  triangular  transverse 
bundles  of  muscular  fibres,  which  Lyonet  denominates 
its  wings  %  the  action  of  which  produces  its  systole  and 
diastole,  and  their  propagation  from  the  tail  towards  the 
head  ^  Under  the  last  pair  of  these  wings  it  is  strength- 
ened by  a  large  number  of  circular  muscular  fibres  ^. 
I  have  stated  it  as  appearing  to  be  closed  at  each  ex- 
tremity, because  Cuvier  and  most  writers  have  so  re- 
garded it,  and  probably  it  is  so  closed  in  the  perfect  in- 
sect; but  firom  Lyonet's  words  it  should  seem  that,  in 
the  larva  of  the  Cossus^  he  considered  it  as  open  and 
expanded  at  its  anterior  end  K  He  seems  also  to  sus- 
pect, that,  by  means  of  what  he  calls  the  fix)ntal  gan- 
glions, a  fluid  is  derived  firom  the  dorsal  vessel  to  the 
9pinal  marrow.  He  likewise  describes  a  large  nerve  as 
passing  through  it  and  becoming  recurrent  K  Cams,  as 
we  shall  soon  see,  has  also  proved  that  this  tube  is  not 
closed  in  larvae. 

*  Cuv.  Anat.  Comp.  iv.  418. 

^  Marcel  de  Scrres  Mem.  du  Mu$.  1819.  69. 

*  Swaobm.  BihL  Nat.  t  xl./.  4.  /.  xv./.  4. 

<  De  Bmbyc.  i.  iii./.  4.        •  Uln  iupr.  414.        '  IM.  425—. 
s  mL  419.  ^  Ibid.  412.  >  Lyonet  Anat.  413. 
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The Jluid  which  this  vessel  contains  is  very  abundant; 
in  the  animal  it  appears  colourless  and  transparent  like 
water,  but  when  collected  in  dr<^s  it  becomes  more  or 
less  yellow,  and  even  orange  *•  Examined  under  the 
microscope  it  appears  filled  with  a  prodigious  number  of 
transparent  globules,  of  incredible  minuteness*'.  When 
mixed  with  water,  which  it  does  readily,  its  globules  lose 
alt  their  transparency,  and  coagulate  into  small  clammy 
masses.  After  evaporation  it  becomes  hard,  and  cracks 
like  gum,  as  blood  does  aka  This  gummy  substance  is 
so  abundant,  that  the  fluid  contained  in  the  dorsal  vessel 
of  the  caterpillar  of  the  Cossus  yields  a  mass  of  it  of  the 
size  of  a  grey  pea*. 

From  the  situation  of  this  dorsal  vessel,  wliich  is  pre* 
cisely  the  same  with  that  of  the  heart  in  Arachnida  and 
the  Branchiopod  Cnistacea,  and  firom  the  systole  and 
diastole  which  keep  its  fluid  contents  in  constant  motion, 
who  can  wonder  that  the  physiologists  who  first  disco- 
vered it,  reasoning  analogically,  maintained  that  it  was  a 
true  heart  ?  But  modem  comparative  anatomists,  and 
those  of  the  highest  name,  from  the  absence  of  a  vascu- 
lar system  for  a  circulation,  have  contended  that  it  is 
not  a  true  heart,  but  an  organ  appropriated  to  other 
parposes:  a  third  hypothesis,  and  intermediate  between 
these  two,  has  very  recently  been  promulgated,  that 
the  oi^an  in  question,  namely,  is  a  real  heart,  and  in  the 
preparatory  states  of  insects,  the  centre  of  a  real  circu- 
lation, which,  in  the  imago  state,  ceases  with  the  full  de- 
vdopment  of  the  wings ;   but  that  this  circulation  is  ex- 

*  Lyonet  Ibid.  426.    Cuv.  Anai.  Comp.  iv.  419. 
^  Lyonet  says  (426),  **  au-del^  de  trois  millions  dc  fois  plus  petits 
qji'un  gnun  de  sable  "  ! !  '  Ibid. 
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travascularj  or  wtthotit  peculiar  vesseb  analogoufir  to  vdns 
and  arteries.  * 

I  ^hall  now  ^arge  » little  upon  each  of  these  bypo* 
theses^  beginniilg  with  the  first  or  original  one^   . 

No  one  will  deny  that  the  aif'gument  from  analogy  is 
8tro(ngly  in  favour  of  this :  I  need  not  therefore  dwell 
upon  it,  but  proceed  to  others.  Swammerdam^  to  whose 
exactness  in  observing,  and  scrupulous  accuracy^  every 
reader  of  his  immortal  work  will  bear  testimony,  ex- 
pressly asserts  that  he  has  seen  vessds  issuing  from  the 
dorsal  vessel  in  the  silkworm,  and  even  succeeded  m 
injecting  them  with  a  coloured  fluid*.  Now.it  seems 
extremely  improbable  that  so  practised  and  expert  an 
anatomist  should  have  been  deceived,  especially  upon  a 
fxMnt  whidh  would  naturally  excite  his  most  earnest  and 
ttndivided  attention.^  Without  this  recorded  experiment, 
perhaps,  it  might  be  thought,  though]  this  was  very  un- 
likely, that  he  had  mistaken  bronchia  for  veins  and  ar-* 
teries :  but  how  could  they  have  been  injected  fratti  tlie 
supposed  heart?  Another  great  phjrsiologist,  Reaumui^ 
in  the  caterpillar  of  the  saw-fly  t)f  the  rose  {ffyloioma 
Ros£e)  observed,  besides  the  doi'sal  vessd,  a  veniral  one 
of  similar  form,  in  which  also  was  a  pulsation,  but  slower 
than  that  of  the  other.  This  he  suf^ses  may  be  the 
principal  trunks  of  the  veins  ^  Bonnet  thought  he  dis- 
covered a  simiUr  vessel  in  a  large  caterpillar,  but  with 

^  His  words  are —  "In  silkworms  I  have  clearly  seen  various  small 
vessels  spring  from  and  approaching  to  the  heart,  which  I  have  even 
filled  with  a  coloured  liquid.  But  whether  they  were  veins  or  ar- 
teries T  cannot  yet  affirm.'*  i.  11^.  a.  176.  a.  According  to  Cuvier 
(Anat,  Comp,  iv.  418),  but  I  cannot  find  the  passage,  Swainmerdam 
also  mentions  having  seen  a  red  fluid  issue  from  small  vessels  in  grass* 
hoppers.  ^  Reaum.  v.  103. 
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idl  Ills  attentkm  could  percetre  no  motion  in  It  ^«  Ream*' 
mur  ddo  fancied  he  perceived  in  die  grub  of  l^baca 
wmutorioy  in  which  he  in  vain  looked  for  the  dorsal  ves* 
sely  a  fleshy  part  which  exhibited  alternate  pulsations ; 
and  when  with  a  pair  of  scissors  he  made  a  lateral  in- 
dsion  in  the  insect,  amongst  other  parts  that  came  out; 
there  was  one  that  had  movements  of  contraction  and 
dilatation  for  several  minutes, — this  experiment  was  re« 
peated  wiA  the  same  result  upon  several  grubs  ^.  De 
Geer,  whose  love  of  truth  and  accuracy  no  one  will  call 
in  question,  saw  the  appearance  of  blood*vessels  in  the 
leg  of  the  larva  of  a  Phryganea  L.  (as  Lyonet  did  in 
those  of  a  flea  ^} ;  and  in  the  transparent  thigh  of  Omi* 
tiamia  avicularia  he  discovered  a  pulse  like  that  of  an 
artery '.  Baker,  whose  only  object  was  to  record  what 
be  $tm^  speaks  of  the  current  of  the  blood  being  remark^* 
ably  visible  in  the  legs  of  some  small  bt^s  * :  what  he 
meant  by  that  term  is  uncertain,  but  they  could  not  be 
spidersj  which  he  had  just  distinguished.  This  author 
bas  likewise  seen  a  green  fluid  passing  through  the  ves« 
sels  of  the  virings  of  grasshoppers^ ;  and  M.  Chabrier  is 
of  opinion  that  insects  possess  the  power  of  propelling  a 
'  flokl  into  the  nervures  of  their  \^ingR  and  withdrawing  it 
at  pleasure,  as  they  are  elevated  or  depressed^;  but  this 
last  fact  may  be  independent  of  a  circulation. 

But  though  these  arguments,  which  I  have  stated  in 
their  full  force,  appear  strongs  and  at  first  sight  conclu- 

*  BoDDet  11. 309.    Perhaps  in  both  cases  the  alimentary  canal  was 
tbe  organ  seen. 

*"  Reaum.  iv.  171—.  °  Lesser  L.  ii.  84.  note. 

*  De  Geer  ii.  60&— .  vi.  287.  "^  On  the  Microscope,  i.  130. 
'  Ibid.  e  Sur  U  Vol  dcs  In$.  325—. 
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sive,  those  which  may  be  lurged  for  the  more  modem  opi* 
nion — that  no  circulation  exists  in  insects,  properly  so 
called, — appear  to  have  still  greater  weight  Lyonet, 
whose  piercing  eye  and  skilful  hand  traced  the  course  of 
so  many  hundred  nerves  and  bronchia  long  after  they 
became  invisible  to  the  unassisted  eye,  and  whidi  were 
a  thousand  times  smaller  than  the  principal  blood-vessds, 
opening  into  so  large  an  organ  as  the  supposed  heart  of 
insects,  might  be  expected  to  be,  could  never  discover 
any  thing  like  them.  His  most  painful  researdies,  and 
repeated  attempts  to  inject  them  with  coloured  liquors, 
were  unable  to  detect  the  most  minute  opening  in  the 
dorsal  vessel,  or  the  slightest  trace  of  any  artery  or  vein 
proceeding  from  or  communicating  with  it  ^.  And  Cuvier, 
whose  unrivalled  skill  in  Comparative  Anatomy  peculi- 
arly qualified  him  for  the  investigation,  repeated  these 
inquiries,  and  tried  all  the  known  modes  of  injection, 
with  equal  want  of  success ;  and  is  thus  led  to  the  con- 
clusion, that  insects  have  no  circulation,  that  their  dorsal 
vessel  is  no  heart,  and  therefore  ought  not  to  be  called 
by  that  name :  that  it  is  rather  a  secretory  vessel,  like 
many  others  of  that  kind  in  those  animals.  As  to  the 
nature  of  the  fluid  that  it  secretes,  and  its  use,  he  thinks 
it  impossible,  from  our  present  information  on  the  subject, 
to  form  any  satisfactory  conclusion  ^.  Marcel  de  Serres 
informs  us — which  further  seems  to  prove  that  it  can  be 
no  real  heart — that  this  vessel  may  be  totally  removed 
without  causing  the  immediate  death  of  the  insect^* 
This  opinion  receives  additional  confirmation  Grom  the 
mode  in  which  respiration  is  performed  in  insects.     In 

•  Lyonet  Anai.  4^—.  ^  Cuv.  Anat.  Camp,  iv.  418—. 

'  Mem.  du  Mus.  1819.  71. 
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Ikose  anmuds  that  have  a  circulation,  this  takes  place  by 
means  oibmgs  or  giUsi — thus  we  find,  evex^  in  the  Otf»- 
taeea  and  Aracknida  so  neariy  related  to  insects,  that 
theLOTgaas  of  this  function  are  tcvut  gills ;  whereas  in  in- 
sects, diough  in  some  of  their  states  their  respiratory 
tubes  are  branchiform,  yet  they  are  not  gills,  and  the 
respiration  is  by  tubes  and  piracies*  And  these  tubes, 
as  you  have  seen,  are  so  numerous  and  so  infinitdy  ra- 
mified and  dispersed,  as  to  occupy  the  place  of  arteries 
and  veins,  and  to  imitate  their  distribution, — and  thus 
to  oxygenate  what  may  be  deemed  the  real  analogue  of 
the  blood,  which  bathes  every  internal*  part  of  the  body 
of  an  insect.  Those  animals  likewise  that  have  a  circula- 
ti(m  are  furnished  with  a  liver^  as  is  the  case  with  the 
Aracknida  and  even  many  aggregate  animals  that  have 
a  heart;  but  in  insects  there  are  only  hepatic  ducts. 
M.  Cuvier  has  also  proved  that  the  conglomerate  glands^ 
which  exist  in  all  animals  that  have  a  heart  and  blood- 
vessels, do  not  exist  in  insects,  in  which  they  are  replaced 
by  long  slender  secretory  tubes,  which  without  being 
united  float  in  the  interior  of  the  body:  from  this  circum- 
stance^ he  is  led  to  conclude  that  their  nutrition  is  by 
imbibition  or  immediate  absorption,  as  in  the  Polypi  and 
other  zoophytes,  the  chyle  transpiring  through  the  ali- 
mentary canal,  and  running  uniformly  to  dl  parts  of 
the  body  *•  rfoirf  • 

These  arguments  ^pear  so  satisfactory,  that  Physio- 
logists in  general  seem  to  have  been  convinced  by  them 
that  no  circulation,  at  any  time,  takes  place  in  insects, 
and  that  their  supposed  heart  is  merely  a  secretory  ves- 
sel, though  of  what  kind  they  were  at  a  loss  to  conjec- 
"  X.  Diet,  d'llist.  Nat,  xvi.  208. 
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ture  *•  But>  convincing  as  they  seem,  they  appear  to 
have  been  founded  in  errcTi  and  on  the  idea  that  a  circ^a>^ 
ticnj  as  well  as  a  hearty  necessarily  implies  a  vascular 

•  Marcel  de  Serres,  in  his  06§erv(Uums  on  the  Dorsal  Venei  <f 
Inteds  *>  endeavours  to  prove  that  the  principal  use  of  that  vessel 
is  the  more  perfect  animalization  of  the  chyle  that,  transuding  through 
the  pores  of  the  intestinal  canal,  is  imbibed  by  it    In  insects,  he  ob- 
serves, that  undergo  metamorphoses,  in  which  the  growth  or  develop- 
ment of  parts  is  often  very  rapid,  it  is  requisite  that  a  cottsiderBbLe 
pordon  of  the  chyle  should  be  in  reserve  for  this  purpose.    On  thi^ 
account  it  is  that  the  Epiplson  or  adipose  tissue  is  so  abundant  in 
larvae  to  what  it  is  in  the  perfect  insect.    That  the  importance  also  of 
this  part  to  insects  is  proved  by  the  circumstance,  that  all  thdr  in* 
terior  parts  communicate  by  fibrils  with  this  tissue,  and  that  proba- 
bly their  various  organs  derive  the  nutriment  from  it  by  their  means. 
He  then  asks  by  which  of  the  viscera  is  the  fat  elaborated,  or  by  what 
means  does  the  chyle  which  transudes  from  the  intestinal  canal  pa$s 
to  the  state  of  fat  ?    Facts  seem  to  indicate,  says  he,  that  the  func- 
tion of  the  dorsal  vessel  is  to  pump  up  the  chyle,  and  to  cause  it 
then  to  transude  through  the  meshes  of  the  adipose  tissue,  where  it 
finishes  by  elaborating  that  mass  of  fat  so  abundant  in  larvss  and 
certain  perfect  insects,  which  are  thus  enabled  to  sustain  the  effects 
of  a  long  fast.    So  that  this  vessel  is  only  a  secretory  organ,  analo- 
gous to  so  many  others  that  exist  in  insects ;  but  the  secretion  which 
it  has  to  produce  is  the  most  important  of  all,  since  the  support  of 
the  vital  powers  depends  upon  it :  it  is,  in  effect,  that  vessel  which 
completes  the  function  of  animalization,  and  which  itself  prepares  the 
nutritive  fluid '.    He  observes,  amongst  other  reasons  he  brings  to 
support  his  theory,  that  the  colour  of  the  fluid  which  it  contains  is 
always  analogous  to  that  of  the  adipose  tissue  that  surrounds  it,  and 
that  the  colour  of  that  tissue  never  changes  without  that  of  the  fluid 
undergoing  a  corresponding  alteration, — ^that  when,  as  in  mai^  per- 
fect insects,  the  quantity  of  fat  diminishes,  the  dorsal  vessel  also  di-i 
minishes  in  size,  and  that  the  same  reagents  which  coagulate  the  fat, 
coagulate  equally  the  fluid  in  the  dorsal  vessel,  which  seems  to  indi- 
cate an  identity  between  them  \ 

But  there  are  circumstances  that  militate  against  this  hypothesis. 
The  analysis  which  Lyonet  has  gjiven  of  the  fluid  contained  in  the 
dorsal  vessel  of  the  Cosstts\  seems  to  prove  that  it  is  more  analogous 

>  Mem.  du  Mus.  1819.  •  Ibid.  68-^. 

«  Ibid.  69—.  '  See  above,  p.  85. 
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^0em  cmlsistiiigof.Ttiiis  and  arteries;  ^t  by  the  i«cent 
dtsooveries  of  M.  Garu^  k  Jias  been  satifi&ctorily  proTed 
tkat  inse^  ik  jtbek  prepdratdry  states,  have  an  extravea* 
cider  circnlalion,  the  aiterial  and  venose  currents  n6t 
hmgcoD&ik^hyparieikis.  The  observatioiis  upon  which 
M.  Cards'  hypothesis  is  founded,  were  made  in  the  Au« 
tooim  of  1886 ;  and  an  abstract  (^  their  Iresuks  presented 
to  the  Unidn  of  German  Naturalists  and  Physicians, 
which  dien  held  its  meedng-  at  Dresden,  many  of  die 
monbers  of  which,  as  MM.  <%en,  Husche,  Heyne, 
Poridfije,  Otto,  Web^y  and  Muller,  had  ocular  proo6 
of  the  reality  of  the  phenomena* 

His  first  observations  were  made  on  the  larva  of  .^%rtcm 
PueHoy  which  swims  by  means  of  three  vertical  laminae 
aUached  to  the  tail }  whi^  wh^i  the  lyings  first  appear 
as  radiinents,  begin  to  be  ex^ccated  and  are  finally  de* 
tached  Each:  of  these  laminae,  in  its  natural  vertiod 
positjon,  presents  an  inferior  abdominal  and  a  superior 
dorsid  edge,  has  two  tracheae  running  along  its  centre 
with  ramifying  bronchiae,  and  consists  of  granular  sub- 
stance contained  between  two  strata  of  the  external  in*^ 
t^uments.     A  current  of  blood-globules  enters  each 

to  goin  or  varnish.  He  saw  indeed  a  few  globules,  which  appeared 
ten  times  as  big  as  the  others,  which  swam  upon  the  water,  but  which 
he  did  not  regard  as  component  parts  of  the  fluid,  but  as  little  drops 
of  grease  extravasated  by  dissection*  The  fluid  of  the  vessel  itself 
easily  mixed  with  water,  and  appeared  to  sink  in  it  to  the  bottom  \ 
This  proves  that  it  is  not  of  a  fatty  or  oleaginous  nature.  But  the 
stroi^est  objection  is  stated  by  M.  Carus»  who  judiciously  observes  % 
That  it  is  contradictory  to  suppose  that  a  canal  should  absorb  or 
eiude  fluids  by  its  parietes  in  a  diflerent  form.  Further  experiments 
however  seem  necessary  to  ascertain  the  nature  of  the  fluid  and  its 
object. 

'  Lyonet  AruU.  426—. 

»  Introd,  to  Comp.  AnaL  ii.  277.  Engl,  Trans. 
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lamina  somewhat  nearer  to  its  abdominal  than  to  its 
dorsal  edge,  and  running  through  the  greater  part  of  its 
length  suddenly  turns  and  bends  its  course  back  towards 
the  body,  somewhat  nearer  to  the  dorsal  than  to  the  ab- 
dominal margin  of  the  lamina.  The  channel  thus  formed 
in  the  midst  of  the  granular  substance  is  perfectly  trans- 
parent, except  where  it  is  occupied  by  the  blood-globules, 
or  crossed  by  the  bronchiae.  The  parietes  oCthe  channel 
are  not  strictly  defined,  nor  formed  by  any  thing  like 
the  coats  of  a  vessel,  the  blood  circulating  through  the 
granular  Parenchyma ;  a  circumstance  however  which  is 
not  peculiar  to  this  case,  but  also  occurs  generally  in  the 
first  states  of  the  circulation,  as  it  presents  itself  for  in- 
stance in  the  embryo  of  FisheSj  and  in  the^/gura  'oenosa 
of  the  incubated  egg<.  The  blood-globules  are  elongated 
like  a  grain  of  wheat,  considerably  larger  than  those  of 
the  human  blood,  and  float  in  a  fluid  which  is  invisible 
because  of  its  transparency,  but  the  existence  of  which  is 
proved  by  the  variations  in  the  position  of  the  globules 
in  the  current,  sometimes  following  its  direction,  at  others 
crossmg  it  transversely,  or  more  or  less  obliquely. 

When  the  animal  is  vigorous,  the  current  is  uninter- 
rupted, although  its  velocity  is  accelerated  at  regular  in- 
tervals ;  and  that  not  only  in  the  excurrent  {arterial)^  but 
also  in  the  recurrent  {venous)  part  of  its  course  through 
the  lamina.  When  the  animal  becomes  exhausted,  or  the 
laminss  exsiccated,  the  circulation  is  interrupted,  and  in 
the  same  manner,  as  under  the  same  circumstances,  in 
the  larvae  of  frogs  and  lizards;  the  disturbance  displaying 
itself  not  merely  by  a  cessation  of  the  process,  but  also 

*  This  seems  some  confirmation  of  Dr.  Vurey's  opinion,  that  in- 
sects in  their  first  states  are  still  a  kind  of  foehu.  Sec  above. 
Vol.  111.  p.  61-. 
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by  retrograde  movements  of  the  currents)  or  by  osciUa- 
toiy  motions  of  the  blood-globules. 

In  proportion  as  the  wings  are  developed^  the  circular 
tion  in  the  laminae  diminishes,  and  ultimately  ceases,  pre- 
paratory to  the  detachment  of  the  laminae  themselves* 
At  tbe  same  time,  however,  it  presents  itself  under  a  new 
form  in  the  wings.  In  these  the  excurrent  or  arterial 
stream  takes  its  course  along  tbe  inner  margin  of  the 
wing^  and  the  recurrent  or  venous  returning  along  the 
cater;  whilst,  occasionally,  other  transverse  currents  take 
flieir  course  throi^h  the  net-work  of  the  wing  from  its 
imier  to  its  outer  margin.  As  the  wings  are  fitrther 
devdoped,  the  circulation  in  them,  like  that  in  the  can* 
dal  laminae,  gradually  becomes  weaker  and  ultimately 


The  next  observations  were  made  on  the  transparent 
larva  of  a  neuropterous  insect  (probably  a  Sembik  or 
Sialis)^  in  which  the  pulsations  of  the  dorsal  vessel  were 
distindly  seen  at  its  posterior  extremity,  from  which  they 
were  propagated  towards  the  anterior;  these  two  divi* 
skmsofthat  vessel  appearing  to  bear  to  each  otherthere- 
Istion  of  a  Aeor^  and  aorto.  There  were  no  traces  of  <^her 
vessek,  though  regular  and  rapid  currents  of  blood-glo- 
bules, extericnr  to  the  tracheae,  proceeded  from  the  head 
towards  the  posterior  extremity  of  the  body,  where  each 
of  these  currents  entered  the  heart,  which  again  propelled 
its  contents  with  accelerated  velocity  through  the  anterior 
part  of  the  dorsal  vessel  towards  the  head.  The  lateral 
currents  also  were  accelerated  upon  each  contraction  of 
the  heart,  proving  that  they  must  communicate  with  the 
dorsal  vessel  at  the  anterior  part  of  the  body,  though  the 

^  Introd.  to  Comp.  Anat.  ii.  393—.  Engl.  Trans. 
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opacity  of  the  head  rendered  it  impossible  to  asoertam 
ttie  mode  oi  anastomosis.  An  excurrent  and  returning 
current  were  also  traced  to  each  of  the  legs  *•  But  the 
phencHnena  of  the  circulation  was  most  distinctly  visible  in 
the  larva  of  Ephemera  vulgaUi^  evenmore  disdnody  than 
it  is  possible  to  trace  it  in  the  larvae  of -frogs  and  newts. 
In  this  animal  the  circulation,  with  the  hdp  of  the  micro^ 
scopey  is  at  once  visible  in  the  three  last  segments  of  the 
body;  and  with  a  little  attention  is  discoverable  not  only  in 
the  three  terminal  cauduke,  and  in  the  upper  joints  pf  the 
legs,  but  als»  in  the  bead,  and  particotarly  the  roots  of 
the  antennas.  In  the  posterior  part  of  the  body  th^re 
are  on  eack  side  two  currents  of  blood,  not  boun^^  by 
pitrietes,  sdtuale  o^  each  sideof  the  intestinal  canal^'  &e 
inner  one  being  the  most  considerable.  The  external 
one  cofumunicates  with  the  internal  by  several  interme- 
diate branches ;  from  this  probably  the  streams  are  de« 
tached,  which  in  the  form  of  loc^s  are  seen  at  the  upper 
joints  of  the  legs,  though  it  is  not  possible  precisely  to 
ascertain  this,  nor  even  whether  these  lateral  currents 
continue  distinct  in  the  thorax,  which  probably  they  do. 
At  the  ninth  abdominal  segment  these  imrrents  which 
flow  posteriorly  from  the  head,  change  their  directioo^ 
and  are  inflected  so  as  to  enter  the  pulsating  heart,  fit>m 
which  the  current  again  flows  towards  the  bead.  Before 
they  enter  the  heart  they  give  off  three  streams,  one  for 
each  of  the  three  caudttUe.  The  currents  in  these  cauduhg 
present  the  phenomena  of  the  circulation  with  peculiar 
dislanctness,  and  are  particularly  remarkabk  from  the 
circumstance,  that  the  excurrent  and  recurrent  streams^ 
though  closely  approximated  without  any  visible 
*  ItUrod*  to  Comp,  Anat,  ii.  395—.  EngU  Trans. 
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ntioDi  flow  without  disturbing  each  other.  The  exoir- 
tmt  stream  is  accelerated  in  correspondence  widi  the 
palsatioDs  of  the  heart ;  the  recurrent  on  the  contrary 
being  always  somewhat  more  sluggish^  and  the  first  to 
stagnate  and  cease  wh^i  the  strength  of  the  animal  is 
impaired.  In  the  anterior  part  of  the  head  currents 
can  be  discovered,  forming  loc^s  like  those  of  the  legs^ 
atthe  roots  of  the  ant^inae;  each  current  proceeding 
from  the  cranial  surface,  and  in  returning  taking  its 
course  towards  the  region  of  the  larynx  \ 

M.  Carus  has  likewise  observed  currents  of  blood  in 
the  larvae  of  water-^beedes  {UydrophUus  and  DytiuMs)  ^ ; 
but  at.presGQt  he  appears  to  have  detected  it  in  no  ter* 
restrial  larva.  Whether  this  is  occasioned  by  their  c^ttdty, 
or  it  exists  only  in  the  ovum,  as  he  seems  to  suspect  ^, 
must  be  left  fi^r  determination  to  future  observers;  it  is 
scarcely  probable,  hoiwever,  that  the  larvsB  oiDytisci  and 
Ifykopiili  should  differ  from  other  Coleoptera  in  their 
circolatiinu 

The  endeavours  of  M»  Carus  to  discover  any  proofs 
of  a  drculaticm  in  insects  in  their  last  state^  except  in 
the  wings  at  their  first  development,  were  without  suc« 
cess  ^.  He  observes  that  the  fact  of  the  currents  of 
fluids  in  larvae  not  being  defined  by  vascular  parietes, 
enaUes  us  to  comprehend  the  rafudity  and  &cili^  with 
vbich  the  traces  of  the  circulation  are  lost  in  the  perfect 
insect.  On  the  other  hand,  that  the  existence  of  a  cir- 
culation at  (me  period,  and  its  cessation  fit  another,  elu- 
cidate many  circumstances  connected  with  the  physiology 
of  these  animals :  for  instance,  the  contrast  between  the 

*  Introd,  to  Comp,  Anat.  ii.  396— .  Engl.  Trans. 

*  IbkLdOB.  "  Ibid.  399.  «  Md. 39a 
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rapid  growth  and  transformations  of  the  lai^a^>  and  the 
stationary  existence  of  the  imago,  &c.  Lastly  he  remarks, 
that  the  phenomena  of  tliis  circulation  do  not  throw 
any  light  on  the  obscure  subject  of  the  mode  of  nutrition 
in  perfect  insects ;  which  therefore  must  still  be  supposed 
to  be  effected  according  to  the  idea  of  Cuvier,  withput 
the  intervention  of  vessels  ^ 

Whatever  be  the  functions  of  the  dorsal  vessel,  this 
seems  the  most  proper  place  to  state  to  you  what  further 
is  known  respecting  it  Its  construction  is  nearly  alike 
in  insects  in  all  their  states,  except  that  in  the  imago  it 
is  shorter  and  narrower.  Reaumur  has  affirmed,  and 
before  him  Malpi^  made  a  similar  observattcniy  that  in 
chrysalises  newly  disclosed  frcHn  the  larva,  and  yet  trans- 
parent, the  motion  of  the  included  fluid  is  the  reverse  of 
what  it  has  been  in  tiiat  state,  it  bemg  pr<q)elled  from 
the  head  to  the  tail,  which  he  found  to  be  the  case  also 
in  the  imago  \  If  this  be  true,  and  there  is  no  reason  to 
doubt  his  accuracy,  when  they  are  more  advanced,  it  re- 
sumes its  old  course,  as  Lyonet  observed,  from  the  tail 
to  the  head  ^  But  probably  it  is  not  always  uniformly 
in  the  same  direction,  since  Malpighi  states  that  a  very 
sli^^t  cause  will  change  its  course,  and  that  the  pulsa- 
tions differ  in  quickness  in  different  portions  of  the  heart  ''• 
If  its  course  were  really  always  the  same,  and  in  one  di- 
rection, without  any  reflux,  it  would  seem  to  follow  that 
the  fluid  must  be  absorbed  at  one  end,  and,  if  there  was 
no  oudet,  transpire  at  the  other,  which  would  be  a  kind 
of  circulation.     In  Syrphus  Pip-astri  and  other  aphidi- 

•  Introd.  to  Comp,  Anat.  ii.  399—.  Engl.  Trans. 

"^  Reaum.  i.  409, 643  -.    Malpigh.  De  Botnbyc,  38. 

•  Lesser  L.  ii.  87  note  T^  *  Ubi  supra. 
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vorous  flieS)  this  dorsal  vessel,  instead  of  tbe  usual  form 
which  it  had  in  the  larva,  assumes  a  very  peculiar  ap- 
pearance. I^  taking  one  of  these  flies  by  the  head  and 
wings  md  holding  it  up  to  the  light,  you  survey  under  a 
kns  tbe  base  of  the  lower  part  of  its  abdomen,  you  will 
see  durough  its  transparent  skin,  which  exactly  forms 
snch  a  window  as  physicians  have  sometimes  wished  for 
in  order  to  view  the  interior  of  their  patients,  a  flask- 
duiped  vessd  having  its  long  end  directed  towards  the 
tnmk,  in  which  there  is  a  manifiast  pulsation  and  trans- 
missioQ  of  some  fluid.  This  vessel  extends  in  length 
mxa  die  junction  of  the  trunk  with  the  abdomen  to 
about  tbe  termination  of  the  seccmd  segment  The  in- 
doded  fluid  does  not  run  in  the  dorsal  vessel  in  a  r^;u- 
kff  course,  but  is  propelled  at  intervals  by  drop$,  as  if 
from  a  syringe,  first  from  the  wide  end  towards  the  trunk, 
and  then  in  the  contrary  direction,  forming  a  very  in- 
teresdng  and  agreeable  spectacle.  One  circumstmce  led 
Reaonmr  to  conjecture  that  the  neck  of  this  vessel,  which 
he  at  first  regarded  as  simple,  is  in  fact  composed  of  two 
or  more  approximated  tubes,  and  that  the  blood  is  con- 
veyed forward  by  the  outward  ones,  and  backward  by  the 
intennediate  one  '  :  he  even  thinks  that  he  saw  a  kind 
of  •econdary  heart,  at  the  extremity  next  the  trunk,  for 
the  purpose  of  causing  the  reflux.  This  illustrious  au- 
thor observed  the  above  remarkable  structure  not  only 
in  the  S^^phij  but  in  many  of  their  affinities,  and  thinks 
that  it  b  also  widely  difiused  amongst  tbe  Muscidce  ^. 

I  must  now  say  something  upon  what  I  conceive  to  be 
the  real  blood  of  insects ;  for  I  think  no  one  will  object 
to  that  name  being  given  to  their  nutritive  fluid,  especially 

'  Reaumur  iv.  264.  *  Ibid.  280- . 

VOL.  IV.  H 
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in  the  larv%  thougb  it  does  not  circulate  by  me^is  of  a 
vfi^cular  system*  The  cbyk  that  is  produced  in  die  in- 
testines of  animiUs  flxNn  the  ibod»  is  that  fluid  sidwtance 
from  which  their  Uood  is  fioinned :  in  insects,  it  is  not  ab- 
sorbed by  the  lacteels,  but  tran^>ires  through  the  p^es 
of  the  intestinal  cttial  into  thegenecal  cavity  of  the  body^ 
where,  being  exposed  to  the  influence  of  (he  ^xj^gen  in 
the  mr-vesseK  it  beoovyes^  though  retatningitaodoun 
a  diierent  AwA  from  what  it  was  beiore,  and  aualogons 
to  Uood  in  its  use  and  office*;  only  thafc  in  these  animdl^ 
as  Qnviff  hna  observed,  at  least  in  thetr  perfect  state,  the 
Uood».  lor  want  of  a  circulating  system,  not  being  ai^ 
to  seek  the  air,  the  air  goes  to  seek  the  Mood  \  The 
clbspcirsicm  of  this  fluid  appears  to  be  universal  so^  thai 
nJl  the  parta  and  organs  contain  it  in  a  greater  or  less 
di^gvee'^.  In  many  insects^  if  you  break  only  an  antenna 
or  a  1^  a  drop  of  fluid  flows  out  at  the  wound.  lalartsB^ 
the  fluid  whidi  bathes'^,  or  visits,  all  the  internal  parta  and 
prgans  is  not  <Hily  sufficient  for  their  nutriment^  but  a 
lajQge  quantity  of  seemii^ly  superfluous  blood  remains  iiM 
is  not  wanted  for  tUb  purpose.  This  is  expended  in 
the  production  of  the  caul  or  epiploon  {Corps  graissmM 

•  H«roId  Sckmetterl.  24.  «»  Anat.  Comp.  W.  1«5. 

*Mafcel  de  Serres  (p.  67.)  speaks  of  this  Said  <#»  beis^  after  it 
has  transuded  through  the  intestinal  canal^  a  fluid  in  rq>o$e,  which 
seems  to  indicate  that  it  is  perfectly  stagnant;  but  when  weconnder 
that  it  is  not  only  incessantly  entering  the  body  and  making  its  way 
to  every  part^  but  is  also,  by  neaps  of  the  varioiM  secretofy  oi>gant, 
constantly  converted  into  new  products,  and  so  going  out  again  in 
many  cases,  it  will  appear  evident  that  it  cannot  be  considered  as  a 
stagnant  fluid,  since  there  must  be  a  constant  though  probably  dow 
motion  towards  the  points  of  absorption  or  imbibition. 

^  Dr.  Kidd  iPhilos.  Trans,  IB25.  236.)  did  not  find  the  abdominal 
viscera  of  the  mole-cricket  thus  circumstanced,  nor  more  lubricated 
than  the  intestines  of  the  higher  animals. 
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KetniuX  wKidi  lajf>s  oter  anil  dcfenb  all  tbe  Tiscera  of 
the  ^nuad^aiid  goes  fnad{»ll]rto-the  faniialim  of  die 
ilMg»^  IhftWflUdMiCkiPiarcttieemsflfVtiJ^ 
inwt9lo  take  place  by  inMUtim  or  ianneiiiateabadrp* 
tioa^thatiii^I  sq9t)O0%  Om  diSBtem  pattB  md  oi|^B» 
thug  eoMajMlybaliRd  itr  the  bloody  imbibe  freai  it  tfae 
potiiteiieceatfasyforthm  constant  aecM^^  M.Chao 
bmrseeus  to  duk  that  it  b  tke  aMprearioii  and  di^- 
faMion  of  the  traak  dnt  deijr  distribetea  the  nvtridve 
Md'^;  Lycntt  edmparts  tbe  iialbritioa  of  ihseota  l^ 
Aeir  fflbiw  firom  ttia  flaid^  when  fortned  into  the  csorpt 
graissewf,  to  that  of  plants  that  draw  tbeh*  suppoit  bj* 
tkir rootb  firbm  the eaith^«  Mnobohecunty^  bowei^r, 
at  pmnt  ^eito ,  upon  tbia  6vbjfxih*^^\uAi  for  ftttire 
iarosUgation;  to  exploae;  but  in  all  the  werln  of  the 
Moit  Hmi  there  is  always-  sotbedniHg  insertitiAl^ 
*fmAmg  be^o^  the  readr  of  cut  Mwest  aad  fimil* 
im^  wfaieh  aeach^  un  hnanbljr  to  aidore  bis  ieAnite  peiv 


ILTiv  cbcidatimr  of  tike  AndktMm  ia  nex^  to  be 
dMHideml;.  and  the  teiw  BppVuA  1x9  these  beeooies 
fliriolly  proper;  Tw&  grsRit  tribes,  in.  am  view  of  tiw 
sabjim,  eoBBtilats  tids  Closi^-^Hfte  spidera  {Armebteu\ 
^9c^iqikmi(^(mfkmiitti)i^i  I  sbaHgivey«nf  sofoeae* 
ooimt  of  tbe  cireeftfiti^  tesseAir  of  eeck-^In'  ^ders^  the 
Itttttingeoeral  iff  along  doraal  ^lesaei  aa  iiP insects^  bet 
soppeied  tcK  be  confijaed  to  the  Mbimtgt^  gvowhig  rienh 
derer  tDwavdaeocfa  extremity,  pavUculorly  AfeanaL  In 
MMraboy  as  m  Aroma  damestisa^  like  ti»t  ef  imects,  it 
bas  lateral  muscular  appendages ;  but  in  others,  as  in 

'  Cot.  Anai.  Otmp.  iv.  158.    Herold  Schmetterl  tS. 

^  SwleVoldei  Ins.  c.  iv.  88.  note  1.  ''  Anal.  iS». 
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Cltdnona  atrox^  it  is  without  them  ■•  It  exhibits  a  pmr  elf 
vessels  that  appear  to  (xninect  with  the  gillSf  by  which 
the  oxygenation  of  the  blood  takes  place^.  and  a  number 
of  others  that  ramify,  minutely  and  are  lost  in  the  ana- 
logue of  the  epiplooHy  supposed  to  be  their  liver  \  Whe- 
ther diese  last  are  to  be  regarded  merdy  as  veins,  has 
not  been  ascertained ;  they  seem  rather  to  convey  the 
blood  outwards,  than  to  return  it  back  to  the  heart :  but 
this  questicm  must  be  left  for  future  investigaticHi.  I  may 
observe,  however,  that  though  the  heart  of  the  spider 
has  been  tracedcmlyintheaidom^itmay  probaUyex* 
tend  into  the  trvni. 

The  heart  of  die  scorpion  has  been  examined  both  by 
Treviranus  and  Marcel  de  Serres ;  but  I  shall  principally 
confine  myself  to  the  description  of  the  latter,  as  the 
most  dear  and  intelligible.  The  heart,  then,  of  these 
animals  is  elongated,  almost  cylindrical,  but  attenuated 
at  each  end;  it  is  extended  fi:om  the  head  to  the  extre- 
mity of  the  tail,  and  appears  to  have  four  pairs  of  lateral 
muscles.  On  each  side  are  four  pairs  of  principal  ves- 
sds,  which  go  to  the  pulmonary  pouches,  and  there 
nunify.  These  may  be  assimilated  to  veins.  Besides 
diese^  there  are  four  other  vessels  diat  cross  them,  form- 
ing with  them  an  acute  angle,  and  which,  with  four 
branches  of  smalls  size,  receive  the  blood  fi*om  the  pul- 
monary pouches,  and  distribute  it  to  the  different,  parts 
of  the  body,— these  are  the  arteries.  JSefore  it  enters 
the  tail,  the  heart  throws  out  two  vascular  branches 
which  do  not  go  to  the  gills,  but  distributing  the  blood 


•  Treviranus  Arachmd.  28.  U  iii./.  ^,  29. 
*»  Bid.  29.  L  v&,f.  30, 51. 


INTERNAL  ANATOBfY  OF  INSECTS.  101 

todilb*ent  parts,  ought  to  be  considered  as  arteries  ■• 
Treviraniis  mentions  bunches  of  reticulated  vessels,  con- 
cerning the  use  and  origin  of  which  he  seems  uncertain ''; 
bat  as  they  approach  the  gills  they  are  probably  the 
branching  extremities  of  what  M.  de  Serres  considers 
as  the  veins. 

I  am,  &c 

'  N.  DicL  iTHist.  NaL  ixx.  4^.  Comp.Treviran.  AradML  10-^. 

'  Ibid.  9^. 
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INTERNAL  ANATOMY  AND  PHYSIOLOGY 
OF  INSECTS,   CONTINUED. 

DIGESTION. 

'^  The  immense  Class  of  insects,'*  says  the  immortal 
Cuvier,  <^  in  the  structure  of  its  alimentary  canal  exhibits 
as  many  variations  as  those  of  all  the  vertebrate  animals 
together :  there  are  not  only  the  differences  that  strike 
us  in  going  from  family  to  family  and  from  species  to 
species;  but  one  and  the  same  individual  has  often  a 
canal  quite  different,  according  as  we  examine  it  in  its 
larva  or  imago  state ;  and  all  these  variations  have  rela- 
tions very  exact,  often  easily  estimable,  with  the  tempo- 
rary or  constant  mode  of  life  of  the  animals  in  which  it 
is  observable.  Thus  the  voracious  larvae  of  the  jScora- 
bat  and  butterflies  have  intestines  ten  times  as  large  as 
the  winged  and  sober  insects — ^if  I  may  use  such  an  ex- 
pression— to  which  they  give  birth'." 

In  the  natural  families  of  these  creatures,  the  same 
analogy  takes  place  with  respect  to  this  part  that  is  ob- 
servable in  the  rest  of  the  Animal  Kingdom ;  the  length 
and  complication  of  the  intestines  are  here,  as  in  the 

•  AnaL  Camp,  iv.  129. 
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odier  Classes,  often  aa  index  of  a  less  substantial  lund 
of  natrimait ;  wliile  their  shortness  and  slendemess  in- 
dicate that  the  insect  lives  by  prey: 

In  considering  therefore  the  parts  connected  with  the 
digesttre  functions  of  the  insect  world,  it  will  not  be  amiss 
to  have  reference  to  their^^d^  and  ^tr  mode  of  taking 
k;  but  first  it  will  be  prefer  to  state  and  define  the  parts 
of  diis  important  organ« 

In  general  the  alimentary  canal  ^  is  composed  of  the 
same  essential  tunteks  as  that  of  the  vertebrate  animals, 
ccmsisting  of  aninterior  epidermis,  apapillaryand  cellular 
timick,  fmd  an  exterior  muscular  one^  The  first  is 
usually  tender,  smootfi,  and  transparent;  but  not  always 
discoverable,  perhaps  on  account  of  its  tender  sub- 
stance ^  Ramdohr  does  not  notice  the  papillary  and 
ceDular  tunidcs;  they  are  probably  synonymous  widi 
what  he  denominates*-4he^/S^^  layer  {Diejlockige  lage), 
and  which  he  describes,  when  highly  magnified,  as  ap- 
pearing to  consist  of  very  minute  globules  or  dark  points, 
and  as  being  of  a  cellular  8tructure^  The  exterior  tu- 
iHck  is  thicker  and  stronger  than  the  interior^  and  com- 
posed of  muscular  fibres,  running  either  longitudinally, 
or  nransversely  so  as  to  form  rings  round  the  canal. 
This  tunick  mostly  begins  at  the  mouth,  and  goes  to  die 
anus,  changing  its  conformation  in  difierent  parts  of  the 
above  intestine*  Sometimes  however  it  originates  only 
at  Ae  banning  of  the  stomach  ^  With  respect  to  its 
general  disposition,  that  canal — in  its  relative  length,  in 

■  Cuv.  AmU.  Camp.  h.  129. 

^  Plate  XXI.  Fig.  3.  c,  d,  e,  is  the  intestinal  canal  of  the  larva 
of  the  Coutts.  "  Cuv.  Ibid,  11«. 

*  Ramdohr  Anai.  der  Int.  6.  <  Ibid,  2&.  (  Ibid.  6. 
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the  size  of  its  difierent  parts,  in  the  nuniber  and  finrm  of 
its  dilatations,  and  particalarly  of  its  stomachs  and  its 
coecums,  and  in  the  folds  of  its  interim — exhibits  Taria- 
tions  altogether  analogous  to  those  of  vertebrate  animals, 
and  which  produce  similar  effects^.  As  to  iisparts^  it 
may  be  considered  as  consisting  of  two  larger  portions, 
between  which  the  biliary  or  hepadc  vessds  form  the 
point  of  separation.  In  the  first,  the  most  universal  parts 
are  the  gullet  and  the  stomach ;  and  in  the  second,  the 
small  intestine  and  the  large  Intestine''. 

1.  The  gullet  {(Esophagus^)  is  that  portion  of  the  in- 
testinal canal  which,  receiving  thefood  from  the  pharynx, 
or  immediately  from  the  mouth,  conveys  it  to  the  sto- 
mach. Though  it'Oflen  ends  just  behind  the  head\  it 
is  usually  continued  through  the  trunkj  and  sometimes 
even  extends  into  the  middle  of  the  abdomen^ ;  it  there^ 
fore  seldom  much  exceeds  in  length  half  the  body.  It 
is  constantly  long  when  the  head  is  connected  with  the 
trunk  by  a  narrow  canal — as  in  the  Hymenoptera^  Neur 
ropiera,  Lepidopterd^  &c. ;  but  is  frequently  short  when 
these  parts  are  more  intimately  united  ^  It  often  ends 
in  a  kind  of  sac  analogous  to  the  crop  of  birds.  Un- 
der this  head  I  must  mention  a  part  discovered  by 
Ramdohr,  which  he  calls  the  food^mg  {Spetsesack%  as 
he  thinks,  peculiar  to  Dipteral.  From  the  mouth  in 
these  proceeds  a  narrow  tube  into  the  abdomen,  where 

*  Cuv.  ubi  supr.  113.  ^  Comp.  Ramdohr  Anat,  7, 
'    •  Platb  XXL  Fig.  3.  c. 

**'  Tenebrio  Ramdohr,  ubi  supr,  9.  /.  iv./.  1. 

*  Agrion.  Ibid,  t  xv./.  4.  a,  b.  t  Ibid. 

*  Many  other  insects  that  live  by  suction  have  something  similar, 
as  the  honey-bag  of  butterflies,  Plate  XXX.  Fio.  10, 1 1.  a.  Ram- 
dohr /.  xviiL/.  2,  with  t.  xix./.  1—3.  and  xxi.  1.  3,  &c. 
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k  eiqMuids  into  a  blind  sac  having  no  connexion  with 
the  stomadi;  so  that  the  fluid  food,  as  blood,  &c.  stcMred 
in  it,  must  be  regurgitated  into  the  mouth  before  it  can 
pass  into  that  organ^.  Thus  these  animals,  besides  their 
sUmiadi,  have  a  reservoir  in  which  to  store  up  their 
food;  the  product  therefore  of  a  single  meal  will  require 
sevonl  days  to  digest  it 

.  2.  The  stomach  (Venirictdus^)  is  that  part  of  the  in- 
testinal canal  inmiediately  above  the  bile-vessds,  which 
receives  the  food  fix>m  the  gullet  for  digesticm,  and  trans- 
mits it  when  digested  to  the  lower  intestines^.  By  its 
admixtare  with  the  gastric  juice,  the  food  acquires  in 
the  stomach  a  quite  different  colour  from  what  it  had  in 
the  gullet  In  herbivorous  insects  it  contains  no  acid, 
but,  like  the  gastric  juice  of  herbivorous  quadrupeds^  b  of 
an  alkaline  nature^.  The  diyle  is  forced  through  this 
organ,  probably  in  part  by  the  pressure  of  the  muscular 
filHres  during  the  peristaltic  motion;  and  being  pressed 
through  the  inner  skin,  is  first  collected  in  the  interme- 
diate cdlolar  part,  and  ultimately  forced  through  the 
(mUr  skin  *.  At  its  posterior  end  it  terminates  in  the 
jf^lorus,  a  fleshy  ring  or  sphincter  formed  of  annular 
muscular  fibres  ^  The  stomach  often  ccmsists  of  two 
or  more  successive  divisions,  which  are  separated  firom 
each  other,  and  are  often  of  an  entirely  different  confor- 
maticm  and  ahape^.  In  the  OrtAopteray  Predaceous 
Ccieopteroj  and  several  other  insects,  an  organ  of  this 

'  Ramdohr  AmO.  11».  »  Plats  XXI.  Fia.  3.  d 

<  Ramdohr  Ibid.  9S-^. 

^  Herold  (SckmeUeri.  2i)  says  that  Ramdohr  itmbtakeD  here,  and 
demes  the  existence  of  this  juioe  in  insects;  but  as  Ramdohr's  re- 
searches were  so  widely  extended,  he  is  most  likely  to  be  right. 

•  Ramdohr  Ibid.  29.  '  Ibid.  3U  ^  Ibid.  28. 
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kind  precedes  the  ordinary  stomach,  which  from  its 
strttctnre  Cavier  denominates  a  second  stomach  cr  giz^ 
zard^;  Posselt  improperly  calls  it  Cardial;  and  by 
Ramdohr  it  is  named  the  piatied'Stomach  {FaUenHam^ 
gen^)»  It  is  a  short  fleshy  part  consisting  ci  two  ddn^ 
placed  above  the  qpening  of  the  stomach,  and  perhaps 
rather  beloi^  to  the  gullet  Hie  itmer  skin  is  formed 
into  longitudinal  folds,  and  sconetimes  armed  with  h(»ms, 
teedi,  or  bristles.  Its  ca^ty  is  very  small  and  com* 
pressed,  so  as  to  admit  only  small:  masses  of  food,  and 
yet  present  them  to  a  wide  surfiice  for  liie  action  of  the 
teeth  or  bristles ; — ^m  this  stomadi  therefore,  as  in  the 
gizzard  of  birds,  to  which  it  seems  cleiirfy  analogous^ 
the  food  is  more  e&ctually  comminuted  and  r^idered 
fit  for  digestion.  The  muscles,  by  which  its  action 
upcm  the  food  is  supported,  in  some  spedes  amount  to 
many  thousands*.  Rudiments  of  a  gizssard  are  some^ 
times  found  concealed  in  the  gu&et  of  many  insects  ^ 
The  idea  <^  Swammerdam,  Cuvier,  &c.  that  grasshop- 
p^s  and  other  insect^  that  have  this  kind  of  stomacli, 
chew  the  cudS  Ramdohr  affirms  is  entirely  erroneous^. 
Besides  its  divisicms,  the  stomach  has  other  appendages 
that  require  nodce.  In  mdst  Orthoptera^  a  pair  or  mor« 
of  blind  intestines  or  ccecd  may  be  found  at  the  point  of 
imion  of  the  gizzard  with  the  stomach^,  which  have  been 
regarded  as  forming  a  third  stomach:  they  ako  hegm 
the  stomach  in  the  loose*^;  they  form  a  cdretiet  round 

•  Anai.  Comp.  iv.  1%.    Comp.  Dr.  Kidd  ia  PkUos.TYanM.  18^. 
223.  t.  XY.f.  6, 7.  ^  Ramdohr  Ama.  IS. 

•  mLU.  ^  IbkLlS.         'Ibid.         '  IMd. 

■  Swamm.  Bi6l.  Nat,  i.  94.  b.    Cuv.  Anat.  Comp.  iv.  134. 
»•  Ulfi  supr.  18.  »  Ibid.  /.  If.  1.  e.  5.  e.  9,  g,  h. 

^  Ibid.t.xxy.f.^.bb.' 
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the  ap^  of  dat  organ,  in  Ike  grub  of  Ihe  oockdufier* ; 
and  b  datoftherofie^beetle,  there  is  one  at  ihe  apex,  one 
ia  the  oudcUe^  mbA  atUrd  ot  the  base^.  Sendee  these 
appendices,  which  aie  fbitnad  of  the  skin  erf*  the  stomadi. 
Dure  gie  odiers  Uiat  are  not  so.  fa  the  Pvedaoeoosaad 
some  other  beedes,  the  whole  extenat  anr&ee  of  Xlus 
oign  is  eoittred  with  smaU  blind  appendages  opening 
iato  the  space  between  its  two  skins,  whidi  cause  it  to 
resemble  a  shaggy  cloth;  these  Ramdohr  calls  dit^s 
(teHe^\  and  Ciivier,  Aoirr^  {viUi).  Hieae  i^)pendages 
the  latter  airthor  seems  to  regard  as  oif^s  that  secrete 
die  gas&ic  juice  and  vender  it  to  the  stomach* ;  but  the 
inmear  thinks  dieir  use  uncertain^ 

S.  The  small  inUsiines  {Iniestina  parva)  are  the  pcur- 
tkm  of  intestines  neMt  the  stomach,  and  consist  often  of 
three  distinct  canals  ;^^the  first  is  supposed  to  be  aaakn 
goas  to  dK  iaodemm;  it  is  ibiuid  only  in  the  Coleopte** 
reus  genera  Silpha  L.  and  Lampyris  L^  and  is  distiu'* 
gi^ed  firom  the  succeeding  intestine  by  being  per* 
fectly  smooth  f.  Next  fiiUows  the  thin  intesline  {Dilrni^ 
dttm)y  v^ich  in  the  above  insects  is  wrinkled ;  it  most 
oommody  immediatdy  follows  the  stomach.  Some- 
times it  is  wholly  wanting,  as  in  Agriony  the  Hernia 
piera\SiCs  Bamdohr  conjectures  that  it  is  not  solely  de^ 
stmed  for  conv^ing  the  recrement,  but  that  probably 
some  juices  are  separated  in  it  from  the  food  especially 
for  the  imtrition  of  the  galkvessels,  as  their  principal 
convolutions  are  mostly  near  this  intestine';  which  per- 

•  Ramdohr  Jnat.  U  yiiL/.  3.  cc.  *  Ibid.  t.  vii./.  2. 

'  iMi.  20.  '  Anat.  Comp.  iv.  132. 

'iKrf.andl36.  '  *  Ubisupr.  30. 

*  Ibid.  31.  U  \y,/.  2.  e.  L  T./  l.rf./.  4.  D. 

"  TWrf.  32.  »  Ibid.  34. 
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haps  may  in  some  cases  be  regarded  as  analogous  to  the 
jejunum  in  vertebrate  animals.  The  third  pair  of  the 
small  intestines^  which  perhaps  represents  the  ileum, 
Ramdohr  distinguishes  by  the  name  of  club-shaped 
{KeulfSrmtgcn  Darm^).  It  may  generally  be  regarded 
as  only  a  continuation  of  the  former  thickened  at  the 
end  so  as  to  resemble  a  club  reversed.  It  is  however 
sometimes  separated  from  the  tlnn  intestine,  as  in  Ce* 
ranibya^  moschatusK 

4.  The  large  intestines  {Intestina  magna)  consist  some- 
times of  two  portions.  The  thick  intestine  {Dicken' 
darm\  which  may  be  regarded  as  a  kind  of  ccecwn,  k 
found  only  in  the  larvae  of  the  Lamelliconi  beeties,  but 
never  in  the  perfect  insect.  In  shape  it  is  oval  and 
folded ;  whence  it  is  thicker  than  the  rest  of  the  intesti- 
nal canal,  and  is  constantiy  filled  with  excrement^.  The 
second  portion  of  these  intestines  is  the  rectum  {Mast" 
darm)f  which  terminates  in  the  anal  passage.  This  part 
is  scarcely  ever  wanting,  except  when  the  insect  evacu- 
ates no  excrement,  which  is  the  case  with  the  grubs  of 
bees,  wasps,  and  the  antiion  {Myrmeleon),  In  the  imago 
of  Telephorusj  at  least  in  T.Juscusy  it  is  also  obso- 
lete"*: in  most  cases,  however,  it  is  very  distinct  from 
the  preceding  intestine.  Sometimes  it  consists  of  only 
one  tunick  composed  of  muscular  fibres*.  When  the 
gullet  is  wide,  the  rectum  is  usually  so  likewise;  but 
when  it  follows  a  club-shaped  or  thick  intestine,  it  is 
narrow  ^.    It  generally  may  be  termed  short ».     When 


*  Raindohr  Anat.  35.  **  Ihid.  t.  xxiv./.  I.  F. 

•=  Ibid.  36.  /.  vii./.  2.  kk.  t.  viii./  3.  g,  hh. 

•»  Ibid,  t  xii./.  1.  /.  xvii./.  1.  /.  vii./.  5. 

"  Ibid,  37.  '  Ibid,  38.  '  Ibid. 
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wi^  it  often  contains  a  great  quantity  of  excrement,  as 
th^  gullet  does  of  undigested  food ;  but  when  narrow, 
tlie  excrement  seldom  remainsJong  in  it.  This  inte&- 
tine  also  in  a  few  cases  has  a' lateral  enlargement  or 
ccecum  {Blind-Jarm^  being  a  continuation  of  the  same 
skin;  but  perhaps  this  enlarg^nent  is  reaUy  analogous 
to  what  Ramdohr  calls  the  thick  intestine,  though  in 
these  cases  he  regards  it  as  an  appendage  of  the  rec- 
tum*. 

I  must  now  call  your  attention  to  the  bile-vessels  of 
iosects.  ITiese,  by  Malpighi^  and  the  earlier  physiolo- 
gists, who  rq;arded  them  as  a  kind  otlactealSf  were  de- 
nominated varicose  vesseb:  but  Cuvier — ^and  his  opinion 
after  some  hesitation  has  been  adopted  by  Ramdohr — 
considers  th^n  as  vessels  for  the  secretion  of  bile,  and 
as  analogous  to  the  liver  of  animals  that  have  a  circula- 
tion <^.  As  the  want  of  blood-vesseft  prevents  insects 
from  having  any  gland,  the  bile  is  produced  with  them, 
as  all  their  other  secretions,  by  slender  vessels  that  float 
in  their  nutritive  fluid,  and  from  thence  secrete  the  ele- 
ments proper  to  form  that  important  product,  which 
usually  tinges  them  with  its  own  yellow  hue ;  though  in 
the  Lamellicoms  and  Capricoms  they  are  of  an  opaque 
whiter  and  in  the  Ih/tisci  of  a  deep  brown  colour  K  Their 
Intter  taste  further  proves  that  they  contain  the  bile  ^ 
They  are  long,  slender,  filiform,  tortuous  or  convoluted,' 
and  mostly  simple  vessels;  sometimes  gradually  smaller 
toward  the  base^,  at  others  towards  the  apex?.     In 

*  Ramdohr  Amt.  40. 

"  DeBimbifc,  18—.  *  Anat,  C<mp.  iv.  Ii53. 

*  Ibid.  \  Ibid. 

'  '  Ramdohr  43.    Cicmdela  cmnpettm,  t  lii./.  1.  K. 

*  Pkryganea  grandis.  Ibid.  t.  xvi./.  2. 
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some^  flcrew^ahiip^ :  inr  one  kiw%  wMi  heinia[Aerioaik 
eleratioBd^ :  in  ibe  eoAchaSet^  ftxt  oflhem  am  fraig«d 
on  Qficb  ^de  idtb  aainfimfyof  aliott,  UMr  mmute^ 
seiifoim  tiibe%.  wbOe  the  r^t  are  mted^"  9  di^  w6 
eomposad  of  »  M^»  thii^  tniBi|)arait  sMttbtanfl^  m^ 
omii&ng  to  RamdiAv^;  bfit  Gaykr  fhinlii  thev  liextMl^ 
iaspmgf.  They  itppteat  to^mttfcia  a  ai<wbca5  of  staaMy 
im^iir,  derit  gnnMiks,^  wbkb float  i»a  pecidi»  Ami^ 
with  which,  however,  they  are  not  always  filled  throiq^b' 
oot^  Bor  are  they  ooii9taiitly  perpieable  from  one  esdf  to 
the  oAktB.     Tbas  in  the  nke^wtorm  beetk  {Teneirio 
MoliHir}h  tile  coiimoli  tHmk  by  which  thqr  are  Uttached 
io  daie  iBtesiiiiaL  catal  is  eoin{>oaed  of  gelatitiOQs  gra- 
niibi^*    The  place  of  their  ilisertion  is  generally  a  Uttfe 
below  the^^ifefte,  but  id  the  conmon  ooGkroadi  thef 
arfe  iBisefted  iDk>  the  stomach  just  above  that  patf. 
Usita%  each  vessil  q^ens  singly  into  the  inteiftinal  ca- 
ndy wUcb  Che  whole  ilmnber  surround  at  aa  equal  ili^ 
stance  fbemeadt  other  ^   Sometimes,  howerer,  they  aie 
comnedled  with  k  by  a  common  tube  in  whkk  they  alt 
vnite^as  ift  the  asparagus-beetle  {Lema  Aspmragi^\  and 
tfe: mole-cridDet  (QryUot^a  vtdgaris  ^);  in  die  hoose^ 
fly  {Musca  domesiiea),.  and  etiber  lAsseithtf  each  pak* 
unafies  so  aa  to  form  a  sim^  branch  on  each  side  of  tfte 
canal  pveTioosly  to  their  insertion  ^ ;  in  the  field^riekel! 
{GfyBm  cmmpestrU)  they  are  all  inserted  kt  cttie  spot'; 

*  Notonecta  glavca.  Ibid.  /.  xxiii./.  5. 

*>  O^Musca  vonnioria.  Ibid,  t,  xix./.  5. 

*  Ibid.  t.  viii./.  1.  H.  and  G.f.  2.  *  Ibid.  60.        «  Ibid. 

f  Ibid^       «  Ibid.  44./.  If.  9.       ^  im.      '  Ibid.t.  vL/,  5.  H. 
k  Kidd  in  PkUos.  Trans.  1825.  V.  xv./.  6. 
1  Ibid.  t.  xis./.  1.  iV;  iST,  O,/.  2.  P,  P,  0. 
"  /«d.  ^  1./.  1.  kkk. 
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miwhsn  nmtmtamf  tftiey  lure  generally  afctecked  singly 
though  imgiAtatyK  These  vessels  at  their  base  do 
not  open  into  the  cavity  €i  the  intestinal  canal,  but  merely 
into  thespaee  between  its  outer  and  inner  tunicks^  the 
last  being  conatantly  ittiperforated  \ 

Widi  rcgaid  to  dicir  apeXf  the  bile-vessels  are  some* 
times^/Sre^I  singly  or  ^onnlectedly  to  the  intestine  merdly 
by  a  firtr  mnaeiriar  fibrp^;-  tor  they  do  not  enter  it^  Achr 
ends  having  no  onficct.  This  structure  is  mostly  to  be  met 
ivith  m  the  CotcopUra  ^.  In  caterpillars,  the  topaof  dien 
vessels  perforate  the  outer  skin  of  the  rectum,  and  pro- 
ceeding in  dense  cohvcdntions  to  the  axneis^  become  at  last 
so  fine  that  their  tarminaUons  cannot  be  discovered  ^ 
In  other  cases^  the  extremities  of  a  pair  of  these  vessels 
tmii^  so  as  to  form  a  doubleone:  this  Hiay  be  seen  ia  those 
(ifPhilofUhus^politti&%  and  probably  other  rove-beetles: 
and  lastly^  in  oUiers  the  bile-vessels  are  /ree^  hanging 
down  by  the  intestinal  canal,  without  being  attached  to  it 
or  to  each  other.  This  structure  is  constantly  found 
in  the  Orthoptera  and  Hymenoptera  Order%  &c.  ^. 

With  r^u^d  to  their  number ,  the  bile- vessels  vary  from 
two  to  upwards  of  one  hundred  and  fifty,  yet  so  that 
thor  whde  amount  is  constantly  the  product  of  the  num<- 
ber  two,^*at  least  as  far  aa  they  have  been  counted :  and 
even  when  those  on  one  side  are  not  alike,  a  similar  vai- 
riation  takes  place  in  the  other,  as  may  be  seeain  Gal^ 
leruca  ViteUirue^  where  on  each  side  are  two  long  ones 
and  one  shorter^ ;  the  most  usual  numbers  snrcy /bur^-' 
iwp— or  mani/j  that  is,  more  than  twenty — 

'  Ramdohr,/.  xifi./.  1—3.  ^  Ibid.  44. 

•  Ibid.  45.  *»  md.  45.    Plate  XXI.  Fio.  3././. 

•  Rhamdohr,  IbUt.  t.  in./.  6.  E. 

'  Ibid.  t.  \.f.  I.  5.  9.  /.  xiv./.  1—3.  »  Ibid.  46.  t  Yk.f.  3. 
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Tsco  biie-Tessds  are  found  in  the  larva  of  Cetoma  ourafaK 
Four most  Coleopteroj  Dtptera^ 

and  Hemiptera  ^. 
Six Lepidoptera,  some  Cole(h 

ptera  %  &c. 

Eight Mf/rmdeonj  Hemer6bius\ 

Fourteen Fcmdca  rt^a  ^ 

Jbenfy lavra  of  Clavellaria  Ame^ 

rifke^. 

Many LibeUidina^OrihopierOy  and 

Hjffnenoptera  *. 

The  bile-vessels  vary  considerably  in  ler^h :  in  many 
cases  where  they  sxejree  they  are  short  *^ ;  they  are  often 
very  long,  and  perhaps  those  that  siejlxed  may  be  gene- 
rally stated  as  the  longest  In  the  Lamellicom  beetles 
they  are  remarkable  for  their  great  length  K 

Having  given  you  this  general  account  of  the  intesti- 
nal canal  and  its  parts  and  appendages,  I  shall  now  state 
some  of  the  peculiarities  that  in  this  respect  distinguish 
-particular  tribes  and  families. 

The  Coleoptera  alone,  exhibit  as  many  variations  in 
the  structure  of  the  alimentary  tube  as  all  the  other  Or- 
ders of  insects  together : — to  particularize  these  would 
occupy  too  large  a  portion  of  this  letter,  I  shall  therefore 
only  notice  a  few  of  the  most  remarkable.  In  general 
they  may  be  stated  as  having  universally  a  stomach,  a 

•  Ramdohr»  t.  vii./.  2.  ^  Ibid.  t.  ii.  iii.  &c.  t.  xx.  /.  1, 2.  6. 
/.  xxil/.  1—6.  &c.  •  Bid,  L  xviii./.  1. 6.  t.  iv./.  1.  See 
also  /.  ylf.  1.  a                          *  Ibid.  Anat.  t.  xvii./.  1,  2.  6. 

'  IbuL  t.  xiv./.  3.  '  Rid,  t  xiH./.  4. 

ff  IM.  U  XV. /.  3,  4.  L  \.f.  1.  5.  9.  /.  xil/.  4.  5, 6,  &c 

*»  Ibid.  t.  x\,f.  4.  t,  xii./.  4—6.  t.  xiiL/.  2—4,  &c. 

*  Ibid,  t,  vii./.  1. 1,  viil/.  1,  &c. 
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small  intestine  and  rectum,  and  not  more  than  three  pairs 
of JLced  or  united  bile-vessels.  In  the  Predaceous  beetles, 
tbe  gullet  mostly  widens  at  the  base  into  a  considerable 
crop^  followed  by  a  gizzard^  a  shaggy  stomachy  and  two 
pairs  of  united  bile-vessels.  The  whole  alimentary  canal 
in  these,  is  never  less  than  double^  and  sometimes  treble 
the  length  of  the  body  *.  In  the  cartiivorous  beetled,  at 
least  the  Staphylinida  and  SilphicUe,  there  is  little  or  no 
cropy  and  the  gizzard  is  hidden  :  in  the  former,  the  whole 
length  of  the  intestinal  canal  is  not  twice,  while  in  the 
latter  it  is  more  than  four  times  that  of  the  body  ^  In 
these  also  tbe  intermediate  portion  of  the  large  intestine 
k  singularly  annulated  ^  In  the  Petalocera  the  stomach 
is  usually  longer  than  all  the  rest  of  the  intestines  to- 
gether, and  often  convoluted:  in  the  cockchafer  the 
whole  intestinal  canal  is  nearly  Jive  times  the  length  of 
the  hoAyjfour  parts  of  which  is  occupied  by  the  stomach**. 
Id  the  grub  the  canal  scarcely  exceeds  the  length  of  the 
anunal  ^  In  Lampyris  the  stomach  exhibits  a  remark- 
able appearance^  having  on  each  side  a  series  of  spheri- 
cti  folds  or  vesicles  ^.  Have  these  any  thing  to  do  with 
the  secretion  of  its  phosphoric  matter  ?  Tenebrio  has  a 
pmard  armed  internally  with  calluses,  and  a  shaggy  sto; 
mach,  and  Elaps  does  not  differ  materially ;  their  entire 
canal  is  more  than  twice  the  length  of  the  body  r.  In  the 
vesicatory  beetles  {Cantharisj  Meloe,  &c.)  there  is  no  giz- 
terd,  and  the  canal  is  less  than  twice  the  length  of  the 
body  \  Little  is  known  with  regard  to  the  alimentary 
canal  of  tlie  beetles  distinguished  by  a  rostrum  (Rhynco^ 

■  Rarodohr  Anat  i.  ii.  Hi.  xxv.  ^  Ibid,  t,  \\uf.  6.  /.  iv./  2.  /.  v./  1. 

•  Ibid./.  1.  e.f.  3.  •»  Ibid.  122.  ^  IbkL  123. 

'  Ibid.  t.  y:f.  4.  B.  «  Ibid.  94.  h  Ibid.  96-. 
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jpltora).     In  the  only  two  that  ^pear  to  have  been  ex* 
amined,  Rhynchites  Bettdeti  and  Cryptdrhynchm  Lapaihu 
that  canal  is  moderately  long,  the  stcHnadi  partially 
shaggy,  and  Uie  small  intestine  inversely  claviform ;  but 
in  other  respects  they  differ  materially  *•    In  the  fiormer 
there  is  no  crop  or  gizzard,  the  stomach  is  fringed  on 
each  side,  except  at  its  upper  extremity,  widi  a  series  of 
small  cceca  or  shags,  and  there  are  three  pairs  of  bile- 
vessels  ^ ;  while  in  the  latter  the  gullet  is  dilated  into  a 
crop  which  includes  a  gizzard  in  which  the  skill  of  s 
Divine  artist  is   singularly  conspicuous:— though  so 
minute  as  scarcely  to  exceed  a  large  pin's  head  in  size^ 
it  is  stated  to  be  armed  internally  with  more  than  400 
pairs  of  teeth,  moved  by  an  infinitely  greater  number  of 
muscles  ^.  A  transverse  section  of  this  gizzard  represents 
two  concentric  stars,  with  nine  rays  each  ^  :  the  object  of 
this  structure  is,  the  comminution  of  the  timber  which 
this  beetle  has  to  perforate  and  probably  devour  "•  The 
stomach  is  very  slender,  but  dilates  in  the  middle  into  a 
fiphericd  vesicle ',  and  there  are  only  Pm^  pairs  of  bile- 
vesseis  ^.    In  the  Capricorn  beetles,  the  part  we  arecon- 
sidering  varies  much :  in  general  we  may  observe  that  it 
is  more  than  double  the  lengtb  of  the  body,  that  the  sto- 
madi  is  long  and  slender,  and  usually  naked,  that  the 
guUet  terminales  in  a  crop  without  a  distinct  gizzard, 
and  that  there  are  three  pairs  of  bile-vessels  \    In  the 
Hei1>ivorous  beetles  {Ckrysomeloj  Cassidayjkc.)  the  canal 

•  Ramdohr  t.  x./.  1.  8.  «»  Ibid.f.  8.  b.  c. 

•  Ibid.  98.  /.  x./.  2—4.  From  Ramdohr's  figure,  compared intfa 
the  size  of  the  insect,  it  appears  tliat  the  gizzard  could  scarcely  have 
been  of  greater  diameter.  *  Ibid./,  2, 

•  See  W.  Curtis  in  Linn.  Tram,  I  88.  '  Ramdohr  t.  x./.  l.d. 

•  Ibid.  II.  *"  Ibid.  U ix./.  I,  2.  t.  xi./.  3.  U xxiv./.  1,  2. 
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18  more  than  double  the  length  of  the  body,  and  in  some 
mudi  longer^,  the  stomach  is  long,  and  commonly 
Biked ;  but  ia  Ckrysomela  violacea  it  is  covered  with 
hemispherical  prominences  S  and  in  Ch$ys(»nela  Pcpuli 
it  b  shaggy  ^ ;  in  the  insect  last  named  and  GaUeruca 
VUeOin^  the  reetum  consists  of  two  pieces  *.  In  thii 
tribe  the  intestines  of  the  larva  resemble  those  of  the 
perfect  insect*. 

In  the  Orthqptera  the  alimentary  canal,  which  conti- 
nues the  same  in  every  state,  is  short,  or  only  moderately 
long;  the  guU^  has  <me  or  two  lateral  pouches  or  crops  ^, 
aod  terminates  in  a  gizzard  of  curious  construction,  with 
aiDgaUr  folds  and  teeth  ' ;  then  fcJlows  a  short  stomitch, 
usudly  with  a  p^  or  more  of  coeca  at  its  upper  extre- 
mis ^ ;  the  lower  intestines  are  not  distinct,  and  the  bile- 
fessels  numeroiiis,  short  and  free  K 

In  the  Neuroptera^  muiy  of  the  genera  are  distin** 
(flushed  by  the  remarkable  length  of  the  gullet,  and  by 
the  low^  intestines  forming  one  short  piece  ^.  In  the  Li- 
bdbdina  the  iule-vessels  are  numerous,  short,  and  free, 
as  in  the  Qrtioptera  \  In  Hemerobius  and  Myrmdeon 
ihere  is  a  gizzard'^,  and  just  above  it  a  cflsrt/m,  in  the  for- 
mer Y^ry  remarkable,  is  connected  with  the  gullet  °* 

The  Hymenoptera  appear  all  to  be  distinguished  by  a 
long  slender  gullet,  tenninating  in  a  dilated  crc^  form- 
ing the  hpD^-bag;  their  sUHnach  is  variable,  their  small 
iatesiUne  slender,  vod  the  rectum  dilated; — their  bile-ves- 

•  Ramdohr  103.  »»  Bid.  104.  t,  vi./.  4.  D. 

•  Jbid,J.  2.  B.  *  Ibid,  t,  vi./.  3.  E.  •  7ZW.  101. 
f  Ibid.t.  i./.  1.  6.  9.                             «  Ibid,/.  2,  3,  4.  7,  8.  12. 

•  aid./.  1.  e,f,  6.  c.f.  9.gh,  *  Ibid./.  1.  .9.  k. 

k  Hnd,  t.  xv./.  3,  4.  t.  xvii./.  2.  6.        '  Ibid,  t.^y.f.  3,  4, /. 

■  md.  t.'xv'iif.  2.  c.f.  6.  d.  » Ibid./,  2.  b./  e:  c 

I  2 


116  INTERNAL  ANATOMY  OF  INSECTS* 

sels,  like  those  of  the  two  preceding  Orders,  are  nume- 
rous, short,  and  free  *.  In  the  ants  and  ichneumcms  there 
is  an  approach  to  a  gizzard  ^.  In  the  wasp  and  humble- 
bee  the  stomach  is  very  long,  with  muscular  rings  sur- 
rounding it  ^.  In  this  Order  the  larvae  at  first  have  no 
lower  intestines  and  void  no  excrement**,  but  as  they  ap- 
proach to  the  pupa  state  one  begins  to  appear  ^ 

The  next  insects  whose  alimentary  canal  we  are  to 
consider,  are  those  which,  taking  their  food  by  suction^ 
have  no  occasion  for  masticating  Organs :  this  may  in 
part  be  predicated  of  the  preceding  Order,  in  which 
most  of  the  tribes  in  their  perfect  state  imbibe  fluid  food, 
and  use  the  ordinary  orgaxisot  mastication  principally  in 
operations  connected  with  their  economy ;  and  their  crop, 
in  which  the  honey  in  many  is  stored  up  for  refgurgita- 
tion,  may  be  regarded  in  some  degree  as  analogous  to  the 
food-bag  of  the  Diptera  and  other  suctorious  insects. 

The  two  sections  of  the  Hemiptera  Order  differ  widely 
in  the  canal  we  are  considering,  and  I  shall  therefore 
give  a  separate  account  of  each.  In  the  Heteropterous 
section,  appended  to  the  guUet  by  a  long  convoluted  car 
pillary  tube,  besides  the  usual  saliva^reservoirs  there  is 
often  a  double  vessel,  which  Ramdohr  regards  as  dis- 
charging the  same  function,  but  which  in  many  respects 
seems  rather  analogous  to  the  food-reservoir  of  the  Di- 
ptera ^  As  I  have  had  no  opportunity  of  examining  this 
vessel,  I  shall  content  myself  with  stating  this  idea,  and 
describe  the  vessel  more  fully  hereafter.     The  gullet,  in 

»  Ramdohr  /.  xii./.  6.  H.  t.  xiii./  1./. 

*  md.  t.  xiv./.  2,  3,  C,  "  Ibid,  t,  xii./.  6.  D.  L  xiii./.  1.  *. 

«»  Ihid.  133.  t.  xii./  1—3.  '  lUd.f.  4. 

'  Comp,  Ramdohr  /.  xxii./  3.  M,  Fio.  4,  3.  with  t  xxi./  1.  /. 
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these^  usually  terminates  in  an  ample  crop  consisting  of 
many  folds  ^,  followed  by  a  long,  slender,  cylindrical 
tabe,  dilated  at  its  base  into  a  spherical  tumour ;  these 
two  may  be  said  to  form  the  first  stomach :  to  this  suc- 
ceeds a  second^,  which  Ramdohr  denominates  the  bug" 
stomach  (Wanzen^magen)^  which  varies  in  its  figure,  and 
in  Peniatoma  consists  of  four  demi-tubes,  so  as  to  form  a 
quadrangular  canal  ^.  In  the  Homopterous  section  of 
this  Order  Ramdohr  seems  to  have  examined  but  few; 
Chermes  however  and  Aphis  exhibit  one  remarkable  fea- 
tore;  they  have  no  bile^vesselsy  at  least  he  could  discover 
no  trace  of  Uiese  organs  \  Their  intestinal  canal  is  very 
simple,  their  stomach  very  long,  widest  above,  and  some- 
what convoluted,  with  a  very  slender  gullet  ^.  In  Cer" 
copis  spumaria  the  structure  b  more  complex,  and  ex- 
tremely singular.  It  has  two  or  rather  three  stomachs ; 
the  two  first  of  a  horny  substance,  and4he  last  a  slen- 
der somewhat  convoluted  membranous  tube,  which  be- 
coming reversed,  is  attached  by  what  should  be  deemed 
its  lower  extremity  to  the  first  stomach,  fi*om  the  otlier 
side  of  which  emerge  the  lower  intestines,  terminating  in 
a  thick  pear-shaped  rectum.  At  the  same  point  of  the 
first  stomach  the  four  bile-vessels  are  attached,  they 
grow  gradually  thicker  for  about  a  third  of  their  length, 
when  they  become  twisted  like  a  cord,  and  taper  towards 
the  rectum,,  to  which  also  they  are  attached  ^  From 
this  structure  it  should  seem  that  the  food  has  to  pass 
twice  through  the  first  stomach,  before  the  process  of 
digestion  is  complete,  and  it  is  rejected  at  the  anus. 

*  Ramdohr  t.  xxii./.  1.  c./.  3,  4.  ^— . 

*  Ihid./,  1.  D  E,f.  3.  CD. 

*  Ibid.  <.xxii./  1.  A  Kf.  3.  C,  Z)./.  4.  C.  -  Ibid.  198. 
'  Ilnd.  L  xxvi./.  2.  4.                       f  Ibid.  /.  xxxiii./.  3. 
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The  next  suetorious  Order  is  the  Lepidoplera :  in 
these  the  gtillet  is  lotig  dnd  slender,  surrounded  at  the 
beginning  ^ith  a  loose  transparent  skin,  and  at  the  base 
furnished  with  a  pair  of  lateral  sacs,  forming  the  honey- 
stomach,  iand  probably  analogous  to  the  fix)d-reservoirs 
of  the  Diptera^  which  when  blown  up  are  of  an  oval 
form ;  the  stomach,  as  in  the  bugs,  consists  of  too  por- 
tions, the  first  being  the  longest ».  There  are  three^^ 
bile^vessels  on  each  side^  proceeding  from  a  single 
branch  ^.  It  will  not  be  uninteresting  here  to  abstract 
from  Herold  the  progresi^ve  changes  which  take  place 
in  the  intestinal  canal  in  this  Order,  during  the  transiti<Mi 
of  the  animal  from  the  larva  to  the  imago  state.  In  the 
taroa^  the  gullet,  the  small  intestine,  and  the  rectum,  are 
shoit  and  tliick  *^,  there  are  a  pair  of  silk  reservoirs  {se* 
ncteria\  as  well  as  vessels  for  the  secretion  of  saliva 
{sialisterta) :  if  you  examine  it  two  days  after  its  first 
change,  you  will  find  the  gullet  and  the  small  intestine 
much  lengthened  and  become  very  slender ;  the  stomach 
contracted  both  in  length  and  size;  the  rectum  also 
changed,  and  the  silk  vessels  contracted ''.  These  in  a 
pupa  eight  days  old  have  wholly  disappeared ;  Ae  gullet 
is  become  still  longer,  its  base  is  dilated  into  a  crop  or 
food-reservoir ;  the  stomach  is  still  more  contracted,  and 
instead  of  a  cylinder  represents  a  spindle;  the  small  in- 
testine also  is  lengthened  ^ :  at  a  still  more  advanced  pe- 
riod, when  it  is  near  appearing  under  its  last  form,  the 
gullet  and  small  intestine  are  stilt  more  drawn  out;  and 
the  honey-bag,  though  very  minut^  has  become  a  lateral 

'^  Ramdohr  /.  xviij./.  1.  F,  G.  "  Ibid.  L,  K. 

'  PlIte  XXX.  Fig.  7.  ^  Ibid.  Fig.  a 

r  ibid.  Fig.  9. 
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appendage  of  the  gullet  * ;  and  lastly,  in  the  butterfly  it 
appears  as  a  large  vesicle  ^ ;  the  small  intestine  is  grown 
yerylcMig^;  and  the  rectum  has  changed  its  form  and  ac^ 
quired  a  caecum  '•  Whoi  we  consider  the  adaptatbn  of 
all  these  changes  of  form,  the  loss  of  old  organs  and  the 
acquiBition  of  new  ones,  to  the  new  functions  and  mode 
of  life  of  the  animal,  we  see  evidently  the  all«powerful 
haad  of  that  Almighty  Being  who  created  the  universe, 
upholding  by  his  providence,  and  the  law  that  he  has 
gi?ai  to  every  creature,  the  system  that  he  at  first  brought 
into  existence. 

We  now  come  to  the  Dip/^a.  These  have  a  very  slen* 
dtf  gullet,  to  which  is  attached  on  one  side  a  long  fili- 
form tube^  terminating  in  the  food-reservoir,  which  in 
some  instances  is  simple  %  but  most  generally  consists  of 
two  or  more  vessels  ^,  coUapsing  when  empty,  but  vary- 
iDg  m  shape  and  size  when  inflated  with  food:  the  mouth 
of  the  stomach  in  many  cases  is  dilated  into  a  kind  of 
riaagf;  sometimes  there  is  on  each  side  a  blind  appendage 
or  ccscum  opening  into  it,  in  Bomln/Uus  covered  with 
duigs,  which  though  not  connected  with  the  mouth  by  a 
tube,  Ramdohr  r^rds  as  saliva-reservoirs  ^ ;  in  Musca 
vomitoria  the  b^inning  of  this  organ  below  the  mouth 
is  covered  with  hemispherical  prominences,  and  in  7V- 
fiia  it  is  dilated  and  marked  with  transverse  folds.  There 
are  usually  two  pairs  of  bile-vessels ;  in  the  Muscida 
pedunculate  andyree';  in  Tiptda^  Bombylim^  and  Leptis, 

•  Plati  XXX.  Fig.  10.  ^  Ibid.  Fia.  1 1 . «.  «=  Ibid.  e. 

•  IWd.  i.  «  Ramdohr,  Ilnd.  L  xx./.  1.  E.f.  6.  C. 
'  Ibid,  t.  xix./.  2.  af.  3.  CCD.  t.  XX. /.  2.  E. 

« likL  /.  xix./.  2.  D. 

^  Ibid.  t.  xxj.  2..FF.f.  6.  DD.  184.  180.— 

•  md,i.  xix./.  1.  ON./.  2.  OP.  J.  3.  F.  t.  xxviii./  1,  2.^.  q. 
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sessile  and  united^;  and  in  Tabanus  sessile  w^A^^d^. 
It  is  remarkable  that  in  some  of  this  Order — the  reverse 
of  what  usually  happens — the  alimentary  canal  appears 
to  be  much  longer  in  the  larva  than  it  is  in  the  imago; 
in  Musca  vomitortOj  its  length  in  the,^^rm^  is  two  inches 
and  a  quarter,  while  in  the  lat^  it  is  only  one  inch  and 
one  third  ^.  A  singular  organ  distinguishes  the  imago 
of  this  species,  the  use  of  which  appears  not  to  be  disco- 
vered. It  succeeds  the  rectum^  and  has  on  each  side 
two  short  club-shaped  appendages,  open  at  the  ekl, 
which  receive  trachae,  and  terminate  in  a  short  piece 
that  opens  into  the  anus  \ 

In  Hippcbosca  and  its  aflSnities  the  canal  in  questioa 
differs  from  that  of  other  Diptera^  in  having  no  food-re- 
'  servoir;  in  other  respects  it  resembles  it". 

From  the  above  statement  it  appears  that  the  princi- 
pal character  which  distinguishes  those  that  take  their 
food  by  suction^  from  those  that  masticate  it,  is  the  faculty 
with  which  they  are  furnished  by  means  of  an  ample 
crop,  honey-stomach,  or  food- reservoir,  of  regurgitating 
the  food  they  may  have  stored  up.  Another  distinction 
still  more  striking,  which  will  appear  more  evidently 
hereafter,  is  to  be  seen  in  the  saliva^secretors  with  which 
the  suctorious  tribes  are  fumbhed,  to  be  found  in  very 
few  masticators^  by  which  they  are  enabled  to  render 
the  juices  more  fluid  and  fit  for  suction. 

The  only  insect  amongst  the  Aptera  whose  alimentary 

•  Ramdohr,  IM,  U  xx./.  1.  O./.  2,  3.  L.      *  Bnd,  /.  xxi./.  1.2). 
«  Ibid.  172.  *  Und,  U  xix./.  2.  KL.    Thb 

organ  seems  analogous  to  that  with  four  retractile  fleshy  homsy  ob- 
served by  Reaumur  and  De  Geer  in  other  species  of  Muscidtt. 
Rcaum.  iv.  t.  xxviii./.  13.  a,  *.    De  Geer  vi.  t.  iii./.  18.  c,  d. 

*  Ramdohr  t  xxi./  6. 
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€anal  I  shall  notice,  is  the  common  harvest-man  {Pha-^ 
langimi  Opilio) :  in  this,  though  the  stomach  and  lower 
intestine  are  remarkably  simple,  yet  their  coecal  appen- 
dages are  numerous  and  singular:  the  former,  which 
has  no  distinct  gullet,  is  pear-shaped »;  and  the  latter, 
tapering  downwards,  and  truncated  at  the  end  ^ ;  con- 
Bected  with  it  above  are  no  less  than  twenty-three  coca 
or  blind  appendages,  of  various  forms  and  dimensions ; 
the  last  pair  but  one  of  which  is  very  remarkable,  being 
bent  like  a  bow,  and  furnished  externally  with  four  short 
davate  processes  «•  It  is  probable  that  some  of  these  or- 
gans are  analogous  to  the  bile-vesseb  of  other  insects. 

When  the  Cbeator  in  his  wisdom  fixed  the  limits  of 
the  various  tribes  of  animals,  he  united  them  all  into  one 
harmonious  system  by  means  of  certain  intermediate 
fonns,  exhibiting  characters  taken  some  fi*om  those  that 
were  to  priecede,  and  others  from  those  that  were  to  fol- 
low them,  and  this  not  only  in  their  external  structure, 
but  likewise  in  their  internal  organization;  so  that  we  are 
not  to  wonder  if  in  the  same  individual  we  meet  with 
organs  that  belong  to  two  distinct  tribes,  or  if,  remaining 
Dearly  the  same  in  their  prima  facie  appearance,  they  be- 
gin to  exercise  new  functions.  An  instance  of  this  we 
We  seen  in  the  dorsal  vessel  of  insects,  which  in  the 
Arachnida^  though  hot  materially  different  in  situation 
or  general  form;  by  the  addition  of  a  small  apparatus  of 
arteries  and  veins  becomes  the  centre  and  fountain  of  a 
regular  system  of  circulation  "*.  From  the  circumstances 
here  alluded  to^  physiolo^sts  have  been  led  to  entertain 

•  Ramdobr  /.  xxix./,  1».  A.  *  Ibid,  and/.  3.  By  D. 

•  Ibid./.  2,  3.  5.  &c.  ^  See  above,  p.  99—. 
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rety  difierent  sentiments  with  regard  to  the  structure  of 
the  alimentary  organs  of  the  Class  we  are  now  to  enter 
upon,  the  Arachnida :  what  some  regard  as  a  real  liver^ 
others  look  upon  as  an  epiploon  or  caul ;  and  what  the 
last  denominate  bile^vesseh  are  by  some  of  the  former 
considered  as  appropriated  to  the  secretion  of  cf^le  *• 
Yet  both  these  (pinions  have  some  foundation  in  nature^ 
When,  in  the  Arachnida,  we  discover  a  lobular  substance 
consisting  of  granules  filling  the  whole  cavity  of  the  body 
and  wrapped  round  the  intestines,  every  one  will  see  in 
it  no  small  analogy  to  the  epiploon  which  in  insects  per- 
forms the  same  function :  but  when,  upon  a  further  exa- 
mination, we  detect  certain  vessels  communicating  with 
this  substance  and  the  intestinal  canal  ^,  the  idea  that 
these  may  bt  hepatic  ducts,  and  this  substance  analogous 
to  the  liver,  immediately  strikes  us  as  not  improbable. 
Agtun :  when  we  discover  pairs  of  other  capillary  and 
tortuous  vessels  connecting  with  the  intestinal  canal  either 
at  the  pylorus  ^  or  below  it ',  which  in  appearance  strik- 
ingly resemble  the  bile-vessels  which  we  so  constantly 
find  in  insects,  we  seem  warranted  in  concluding  that  they 
are  of  the  same  nature  and  use :  but  when  a  nearer  in- 
spection enables  us  to  detect  the  hepadc  ducts  just  men- 
tioned in  the  scorpion,  and  we  find  that  these  capillary 
vessels  in  the  spider  are  in  a  very  different  situation  from 
those  in  insects  which  we  suppose  them  to  represent,  it 
ocairs  to  us  as  not  unlikely,  that  lAim  Junction  may  be 
different 

*  Treviranus  and  Hamdohr  are  of  the  (bnner  opinion;  and  Meckel, 
Cuvier,  Marcel  de  Serres,  and  Leon  du  Four,  of  the  latter. 
»»  Treviran  Arachnid,  t,  1./.  6.  v,  «  Ibid,  n» 

-  Ibid.  t.  ilf.  24.  /3. 
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Let  119  now  consider  bow  the  intestinal  canal  is  ^ir- 
comstanced  in  the  two  sections  into  which  the  Class 
Aracknida  is  divided;  the  ScorpUmideOj  and  Araneidea. 
hi  the  Scorpions,  this  organ  pnx^eeds  from  the  mouth 
to  the  anus  without  any  flexure  or  convolaticHi,  so  that 
its  length  is  scarcely  equal  to  that  of  the  body  *;  it  is 
slender,  and  its  diameter,  with  the  exception  cf  an  irre- 
gular dilatation  here  and  there,  is  nearly  the  same  in 
its  whole  extent;  the  gullet  is  short;  the  stcmiacb  lon^ 
and  nearly  cylindrical;  the  duodenum  shorter  and  thicker 
than  die  stomach,  from  which,  as  well  as  from  the  rectum^ 
it  b  separated  by  a  valve;  the  latter  is  cylindrical,  and 
opens  at  the  anus  above  the  insertion  of  the  vesicle  that 
secretes  the  poison  ^.  With  regard  to  the  biliary  system 
sad  its  organs :  Tlie  liver  is  of  a  pulpy  granular  consii}- 
tence  and  of  a  brownish  colour,  fills  the  whole  caviar  of 
the  trunk  and  abdomen,  and  serves  as  a  bed  for  the  other 
intestines.  It  is  divided  longitudinally  into  two  portions, 
by  die  channel  in  which  the  heart  reposes-Mts  anterior 
part  is  formed  into  many  irregular  lobes,  by  the  sinuoa- 
ties  of  the  trunk;  at  the  other  extremity,  it  terminates  in 
two  acute  ends,  which  enter  the  first  joint  of  the  tail ;  its 
surface  presents  a  reticular  appearance,  the  result  of  the 
approximation  of  polygonous  lobuli;  its  interior  is  a  tissue 
of  infinitely  minute  glands :  in  Scorpio  occitnnus  there  Bxe 
about  fbr^  pyramidal  hbtdi  detached  from  each  other, 
die  summits  of  which,  by  their  union,  form  bunches  that 
have  their  excretory  canals,  varying  in  number  in  dif- 
ferjent  species,  which  convey  the  b41e  to  the  alimentary 

*  IVevifan  Arackmd,/.  6.  B  B. 

*  jV:  Diet.  (CHisi.  Nai,  xxx.  423—.  Comp.  Treviranus,  Arachnid. 
«.i./.6. 
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tube;  in  the  above  insect  there  are  six  pairs,  three  in  the 
trunk  and  three  in  the  abdomen,  and  in  S.  Ewqpaus  a 
smaller  number^  ;  these  vessels  run  transversely  from  the 
liver,  or  aggregation  of  conglomerate  glands,  to  the  intes- 
tinal canal  ^ ;  the  bunches  consist  of  an  infinite  number 
of  spherical  glands,  generally  filled  with  a  brown  thick 
fluid  ^ :  besides  the  transverse  vessels,  from  the  base  of 
the  stomach  there  issue  two  pairs  of  very  slender  tortu- 
ous ones,  seemingly  analogous  to  the  common  bile- 
vessels  ;  one  pair  of  which  runs  upwards^  one  on  each 
'side  that  organ  towards  the  mouth,  formmg  here  and 
there  some  ramifications  which  enter  the  liver ;  and  the 
other  runs  nearly  transversely  to  it<>«  As  the  fluid  con- 
tained in  these  vessels  is  difierent  from  that  contained  in 
the  glands  of  the  liver,  M.  Marcel  de  Serres  supposes 
they  may  be  chyliferous  *. 

In  the  Aratieidea  also  the  alimentary  canal  is  nearly 
straight,  and  scarcely  exceeds  the  length  of  the  body : 
the  gullet  is  rather  thick  and  cylindrical  ^ ;  the  stomach 
is  distinguished  anteriorly  by  two  pairs  of  sacs,  the 
upper  pair  being  much  the  largest  and  nearly  triangu- 
lar, the  lower  linear  « ;  from  these  sacs  a  narrow  tube 
runs  towards  the  rectum^  but  which  is  so  entangled  with 
the  liver,  muscles,  &c.,  as  not  to  be  easily  made  out**;  the 
rectum  4s  rather  tumid,  and  has  a  lateral  ccecwn  ^  The 
disposition  of  the  liver  or  conglomerate  glands  is  stated 
to  be  similar  to  that  of  the  scorpion  '^;  it  is  usually  white, 

*  TreviranuSy  Ilnd»  v. 

f  N.  Diet.  d'Hitt.  Nat.  xxx.  421—.    Comp.  Treviran.  Ibid. 

•  y.  Diet.  d'Hitt.  Nai.  Ibid. 

-  Trcviran.  Ibid.  t.  If.  6.  ii,cc.        •  JV.  Diet.  d'HisL  NaL  IM. 

'  Treviran.  Ibid.  t.  n.f.  24.  a.  «  Ibid,  v,  b. 

h  Ibid,  c,  dj.  «  Ibid,  g,  n.        ^  N.  Diet.  d'Hitt.  Nat.  Ibid. 
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but  in  some  species  it  is  yellowish,  or  reddish,  and  its 
lower  sur&ce  has  sometimes  regular  excavations  * ;  no 
transverse  hepatic  ducts  connecting  it  with  tlie  alimentary 
canal,  as  in  the  scorpion,  appear  to  have  been  at  present 
discovered :  two  pairs  of  capillary  free  vessels  are  at- 
tached to  the  base  of  the  rectum  on  one  4side,  which,  ex- ' 
cept  in  their  situation,  seem  analogous  to  the  bile-vessels 
of  insects  ^ 

Fr(»n  the  above  detailed  account  of  the  alimentary 
canal  of  the  animals  whose  internal  anatomy  we  are  con- 
sidering, it  appears  that  M.  Cuvier's  observation— that 
the  laigth  and  complication  of  the  intestines  indicate  a 
less  substantial  kind  of  nutriment— ^oes  not  hold  univer« 
sally:  thus, in  Necropkorus  BXkdSilpha,  carnivorous  insects, 
the  intestinal  canal  in  its  length  and  convolutions  exceeds 
those  of  most  herbivorous  ones,  and  in  Cassida  viridis  and 
some  others  of  the  latter  tribe  are  not  longer  than  those 
of  Ae  predaceous  beetles.  In  herbivorous  larva  also,  in 
general,  the  length  of  the  alimentary  canal  does  not  ex- 
ceed that  of  the  body,  but  in  those  of  some  Jlesh-Aies 
[Musca  vomitoria)  it  very  greatly  exceeds  it  ^  So  true 
is  the  observation— that  there  is  no  general  rule  without 
exceptions. 

In  this  letter  it  may  not  be  out  of  place  to  say  a  few 
words  upon  the  excrements  of  insects ;  which,  strange  as 
the  observation  may  seem,  but  it  is  no  less  true  than 
strange,  are  sometimes  pleasing  to  the  eye,  from  their 
symmetry,  and  to  the  taste,  from  their  sweetness.  In 
those  that  masticate  their  food  they  are  solid,  and  in 
those  that  take  it  by  suction,  fluid  or  semi-fluid.     In  the 

•  Treviran.  Ibid,  38.  *  Ibid.  t.  ii./.  24.  ^. 

'  Raradohr,  /.  xix./.  1. 
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caterpillars  of  Lepidoptera  they  ar^  of  the  former  de<* 
8cription»  aod  every  grain  wears  so^ae  resemblance  to  m 
insect's  tgg :  as  the  passage  in  many  of  these  ccmsists  <rf 
nx  fleshy  parts  separated  by  dianoels,  so  the  excr^nent 
represents  six  little  prisms  separated  by  six  channels  \ 
The  Aphides  all  secrete  a  fluid  excrement  as  swe^  ai 
honey)  of  which  the  ants  are  so  fond  \  which  is  ejected 
not  only  at  the  anal  passage,  but,  in  many,  by  two  little 
siphonets  also  above  it"".  A  semi-fluid  excrement  is  pro- 
duced by  some  species  of  Chermest  as  that  which  inhabits 
the  Box,  which  often  comes  from  the  animal  io  Icmg  con- 
▼cduted  strings  resembling  vermicelli.  Reaumur  says  its 
taste  is  agreeable,  much  more  so  than  that  c^  manna'. 
Under  this  head  should  be  included  the  abundant  spume 
with  which  the  larva  of  Cercopis  spumaria  envelopes  it- 
self*. 

I  am,  &c. 

•  Reaum.  i.  143.  i.  v./.  9.       »»  Vol.  IF.  p.  8S-~. 

"  De  Gecr  iii.  26.  ^  Reaum.  liL  357.  t  xxix./.  6— Id. 

•  Vol.  II.  p.  225. 


LETTER  XLI. 


ETERNAL  ANATOMY  AND  PHYSIOLOGY 
OF  INSECTS,  CONTINUED. 

SECRETION. 

Having  jglven  you  so  fuU  an  account  of  the  system  of 
Hgestian  in  insects,  I  am  now  to  say  something  concern- 
ii^  their  secretiotis,  and  the  organs  by  which  they  are 
daborated.  Though  no  individual  amongst  them  per- 
baps  secretes  so  many  different  substances  as  the  warm- 
blooded animals ;  yet  in  general  the  Class  abounds  in 
secretions  perhaps  as  niunerous  and  extraordinary  as  in 
the  lastrmentioned  tribes,  to  some  of  which  a  few  of  them 
are  analogous,  while  others  are  altogether  peculiar.  We 
know  little  or  nothing  of  the  mode  in  which  the  process 
of  secretion  in  insects  is  accomplished;  in  most  cases  we 
cannot  even  discover,  except  in  general,  whence  the  se* 
creted  substance  oiiginates;  and  in  others,  though  we  are 
aUe  to  trace  the  vessels  that  contain  it,  we  are  often  in 
the  dark  as  to  thdr  structure. — Cuvier,  as  has  been  be- 
fore hinted,  from  not  being  able  to  detect  any  thing  in 
them  hke  glands,  and  from  their  being  constantly  bathed 
in  the  blood  or  nutritive  fluid,  conceives  that  they  sepa- 
rate the  peculiar  substances  they  contain,  by  imbibition 
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or  infiltration,  through  the  pores  of  the  skin*;  a  cir- 
cumstance which  seems  to  indicate  a  certain  conforma- 
tion of  the  pores  both  as  to  size  and  figure^  so  as  to 
enable  them  to  admit  only  one  peculiar  product 

In  treating  on  this  subject,  I  shall  first  consider  the 
organs  of  secretion,  and  next  their  products. 

I.  Organs  of  Secretion.  In  general,  these  are  mem- 
branous vessels  that  float  in  the  blood  or  nutritive  fluid, 
and  secrete  from  it  a  peculiar  substance.  They  may  be 
denominated  according  to  their  products — SUk-secretors^ 
Saliva-secretorSf  Varnish-secretory  Jelly  or  Glnten-secre- 
tor^  Poison^secretor^  and  Scent'Secretors. 

i.  Silk'Secretors  {Sericteria).  These  organs  are  most 
remarkable  in  the  caterpillars  of  the  nocturnal  Lepidch 
ptera  or  moths,  especially  in  that  tribe  called  Bombyces, 
to  which  the  silkworm  belongs :  but  this  faculty  is  not 
confined  to  these  insects,  but  is  shared  by  many  other 
lafDce  in  different  Orders;  and  in  one  instance  at  least,  by 
the  imago.  In  general,  the  outlet  of  the  silk-secretors  is 
at  the  mouth ;  sometimes,  however,  as  in  the  larva  of 
Myrmel-eon  and  the  imago  of  Hydrophilusy  its  exit  iis  at 
the  anus.  The  first  is  the  organ  which  in  the  silk-worm 
provides  for  us  that  beautiful  substance  from  which  the 
animal  takes  its  name.  There  are  always  two  of  these 
vessels,  which  are  long  floating  tubes,  growing  slender 
towards  the  head  of  the  insect,  where  tliey  unite  to  form 
the  spinneret  {fiisulus)  before  described  ^  which  renders 
the  silk.  Their  lower  extremity  also  is  commonly  more 
slender  than  the  middle,  and  is  closed  at  the  end.  These 
Organs  are  usually  very  much  convoluted  and  twisted  ^. 

•  Cuv.  Anat,  Comp.  iv.  163—.    ^  *•  Vol.  III.  p.  124—. 

'  Malpigh.  jD^  ^owi^c. /.  v./.  ?.  Swamm.^.xxxiv./.  5.  Lyonet, 
/.v./.  1. 
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Aocordiiig  to  Ramdohr  *,  they  consist  of  two  trans- 
parent  membranes,  between  which  is  found  a  yellow  or 
tran^MDrrat  jelly.  The  greater  the  quantity  of  silk  em- 
ployed by  the  cateipillar  in  the  construction  of  its  co- 
coon, &c,  the  longer  are  the  silk-secretors.  Those  of 
the  silkworm  are  9^  foot  long '',  while  those  of  the  larva 
of  the  goat-moth  are  little  more  than  three  inches  \ 

Odier  insects  spin  silk  with  the  posterior  extremity 
of  their  body.  In  the  great  water-beetle  {Hydrophilus 
piceus)  the  anus  is  furnished  with  two  spinnerets,  with 
which  it  spins  its  ^g-pouch  ^ ;  these  are  in  connexion, 
probably,  with  the  five  long  and  large  vessels  containing 
a  green  fluid,  described  by  Cuvier  %  which  surround  the 
base  of  each  branch  of  the  ovaries.  The  larva  of  Myr^ 
mdeofij  which  also  spins  a  cocoon  with  its  anus,  difiers 
lemarkably  in  this  respect  from  otber  insects,  since  its 
reservoir  for  the  matter  of  silk  is  the  rectum;  this  is  con-  . 
netted  with  a  homy  tube,  which  the  animal  can  pro- 
tnide,  and  thus  agglutinate  the  silk  and  grains  of  sand 
tbt  compose  its  cocoon  ^ 

The  noeb  of  spiders  is  also  a  kind  of  silk  remarkable 
far  its  lightness  and  extreme  tenuity*  It  is  spun  from 
foor  anal  sjHnnerets,  whidi  never  vary  in  number;  two 
longer  organs  peculiar  to  some  species  have  been  mis- 
taken for  additional  ones,  but  Treviranus  affirms  that 
they  are  merely  a  kind  of  anBl/eeler.  Their  structure, 
as  far  as  known,  has  been  before  described  ^.  The  web 
is  secreted  in  vessels  varying  in  form.  In  some  {Clubiona 

*  AnaL  der  Ins.  59.  ^  Ibid.  60.    Malpigh.  20. 

«  Lyonct  Awit.  111.  ^  N.  Diet.  d'Hist.  Nat.  xv. 483. 

*  Anat.  Comp.  v.  198.  '  Ramdohr,  60.  /.xvii./.  l./,ff,  A,  r. 

*  Vol.  I.  p.  403-.    Trty\fBXi.  Arachmd.  A2. 
VOL.  IV.  K 
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airox)  datey  consist  of  two  larger  and  two  smalls  one^ 
at  the  base  of  which  lie  lAany  still  more  initmte;\  The 
four  larger  vessels  are  wide  in  the  middle^  branching  at 
top,  and  below  terminatkig  in  a  narrow  canal  leading  to 
the  «pihnerets  \  Treviranus  thinks  the  fluid  contained 
in  the  lower  minute  vessels  difflbrent^  from  that  fiimished 
by  the  larger  oned — but  for  #hat  purposie  it  is  employed 
has  not  been  ascertainiod. 

ii«  SalivO'Secretors   (Sialisieria).    These  are  organSf 
vehd^ing  a  fluid  to  the  mouth  or  stomachy  that  iure  fouDd 
in  iamay  insects,  especially  those  that  take  their  food  fagr 
saction^  as. the  Hemipttra^  htpidopttra^  wA .  DifUnh 
though  they  are  not  confin^  to  the  perfect.  itis6)ct,  beipg 
also  in  some  cas^s  visiUe.tn  the  larva.    Swanuderdsat 
awas  one  of  die  finkt  that  discovered  them^^d  he  suspects 
that  they  may  be  joZtx^  vessels;  thoii^hJie,  as  %dl.as 
Ramdohiv  thinks  they  are.the  same  with  the  silk  vessels 
of  t)ie  caterpillar «;  an  opinion  which  Herold.has.  suffi* 
biendjr  disproved,  by  showing  that  at  one  period  p£  ib^ 
insect's  life  they  co-exist^*,  and  Lyonet  discovered  a  very 
conspicuous  pair  in  the  caterpillar  of  the  Cossus,  co-ex- 
istent with  the  sOk-secretors««    But  the  {diysiologist  who 
had  ^ven  thefullest  account  of  these  oigans  is  Rundobr : 
—I  shall  therefore  eidract  chiefly  fcom  hiBL  what  I  have 
further  to  communicate  with  respect  to  them. 

They  are  variously  constructed.blihd  vessels,  that  are 
present  in  almost  all  insects  that  t^e  their  foOd.by  iuc- 
Uonj  but  are  mostly  wanting  in  those  that  mastkaU  it 
They  have  been  found,  however,  in  Cryptorhynchut  La- 

•  Treviran.  Atadtmd.  43.  t  iv./.  42.  o.  p.  9.  ,*  Ibid,  a^  y. 

^  Swamm. li. £1. a./. xxxvi./.  1.  abed,    Ramdohr  58. 

^  Schmet.  t.  ui./.  1.        •  Lyoact— .  U^  t.  v./.  L  P,  Q,  R,  S. 
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paikiy  Chys^a  Perla^  and  Jk^  terrestris.  The  most 
usual  number  of  the  saltva^^secretors  is  two^\  but  some* 
tjmes,  as  in  the  first  of  the  last-naiqed  insects,  there  is 
only  one  ^ ;  in  others  {Pentaioma  Bacearum)  there  are 
Mr^  die  exterior  one  consisting  of  a  pair  of  reservoirs 
connecting  with  the  gullet  by  a  single  capillaiy  tube^;  in 
Pentaioma  prasina  there  appear  to  be  Jour  ^ ;  in  Nqpa 
dnereoy  even  M*j>-the  exterior  double  pair  in  this  insect, 
under  a  powerful  lens,  is  found  to  consist  of  spherical 
vesicles,  resembling  somewhat  a  bundi  of  currants*;  and 
in  Syrpkut  arcuatus  they  are  covered  with  Jour  rows  of 
nsdar  ones  ^.  In  the  fiea  they  consist  of  two  pair  erf* 
spherical  reservours,  each  of  which  is  connected  wiA  a 
diort  tube,  which  uniting  with  that  of  the  other  forms  a 
common  capHlary  one  connecting  with  the  mouth  or 
gollet^;  these  organs  sometimes  termimite  below  in 
dender  vessels;— thus,  in  Nepa^  the  inner  pair  terminates 
masB^  vessel  of  this  description**,  and  in  Tabanusand 
Bemerobim  apparent^  in  many  K  It  admits  of  a  doubt 
hbwevier,  as  was  lately  obs^rved^  whether  in  the  Hemu 
ffero,.  whi^have  usually  inpre  than  a^airof  these  oi^gans, 
some  are^tiot  TuiheTjodd^eservoirt  as  in  tl^e  Diptera. 

The  saliva-secretors  open  either /into  the  instruments 
of inr/ionthemkdves  {TcUnrntiSj  Musca) ;  or  into  the  en^ 
txsisctdEiheguSet  {Pentaioma^  &c.) ;  or,  lastly,  into  that 
of  tbe  stomach  {S^frphus,  Bombylms). .  Those  which  lie  at 
die  entrance  of  the  stomach  consist  only  of  a  blind  uni- 

*  Ramdohr  Anat.  L  xviii./.  1.  M./,  5.  F,        *  Ibid.  t.  x./.  1.  m. 

*  Ibid.  U  xxii./.  3.  M  L,  Ramdobr  regards  the  double  one  as  a 
pair;  but  as  they  terminate  in  a  single  tube,  they  ought  to  be  reckoned 
as  one.         *  /Wd/.  4.         •  Ibid.f.  2.  JT,  L,  M,  N.  t.  xxiii./.  6. 

\  md.  177.  t.  i^xi./.  a  F.F,  «  Ibid./.  2.  G,  H. 

*  Pnd.  U  xxii./.  2.  L.  »  Ibid.  t.  xxi./.  1.  O.  t.  xvii./.  6.  n. 

k2 
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form  Uibe^ ;  but  there  is  commonly  to  be  distinguished  in 
those  that  open  into  the  moulk,  a  reservoir,  yaiying  in 
shape  in  different  species,  and  terminating  in  a  capillary 
tube,  or  tubes,  at  one  or  both  extremities  \  In  Bugs, 
two  pair  of  these  vessels  are  often  present,  one  of  which 
opens  into  the  stomach  {Recbmus\  or  gullet  {Peniatoma), 
but  the  other  into  the  instruments  of  suction  ^.  In  the 
Diptera  they  open  into  the  stomach  when  the  insect  feeds 
only  upon  the  nectar  of  flowers  (Syrphus),  and  into  the 
proboscis  when  it  feeds  upon  both  animal  and  vegetable 
juices  {Tabanusy  Musca).  The  function  of  the  fluid  se- 
creted by  these  organs  is  to  moisten  or  dilute  the  tood 
before  it  is  received  by  the  instruments  of  suction  and 
passed  to  the  stomach  ^.  When  a  common  house-fly  ap- 
plies its  proboscis  to  a  piece  of  sugar,  it  is  easy  to  see 
that  it  moistens  and  dissolves  it  by  some  fluid* 

iiL  Vamish'Secretor  (CoUeterium).  In  butterflies, 
moths,  and  several  other  insects,  one  or  more  vessds 
called  blind  vessels  open  into  the  oviduct,  concerning 
the  use  of  which,  physiologists  are  not  agreed.  In  the 
cabbage  butterfly  there  is  a  pair  of  ovate  ones,  or  rather 
a  bUobed  one,  each  lobe  of  which  externally  terminates 
in  long  perpl^ced  convolutions,  not  easily  traced,  filled 
with  a  vellow  fluid,  which  Reaumur  and  Herold  think 
is  used  for  varnishing  or  gumming  the  eggs,  so  that  they 
may  adhere  to  the  leaves  on  which  they  are  deposited : 
it  may  probably  serve  likewise  for  other  uses*.  Another 
vessel  is  also  to  be  found  in  the  above  butterfly,  which  en- 

•  Ramd<^r  Anat,  t  xx.f,  6.  Z>.  ' 
«»  Ibid.  t.  xxu./  1.  Jr,  L.f.  2.  /,  K,  L. 

•  RuLf.  3, 4, 6.  ^  Ibid.  67—.  •  Reaura.  il  81.  He- 
rold Expl,  of  Plates,  x.  Malpigh.  De  Bombyc.  37.  Plate  XXX. 
Fig.  12.  c. 
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ten  the  ovidact  above  this,  filled  with  a  thick  white  flaid, 
the  iuQctioii  of  whidi  is,  probably,  to  lubricate  the  pas- 
sage ■•  A  similar  organ  is  found  in  Phryganea  grandis  \ 

iv.  Jelbf'-secretor  {Cknysterium).  This  is  a  remarkable 
cn^an,  related  to  the  preceding,  which  secretes  the  jelly 
of  TricAopUra^  some  Diptera,  &c. ;  diis  organ  in  the  for- 
mer, at  least  in  Pkryganea  grandis^  is  of  an  irregular 
shape,  with  four  horns  or  processes  ^ 

Potsofp-secreior  (loierium).  This  organ,  which  is  most 
conspicuous  in  the  Hymenoptera  Order,  has  not  received 
much  notice,  except  in  the  case  6f  the  EQve-bee  and  the 
Sedia:  in  the  former,  it  is  an  elliptical  membranous 
^reside  or  reservoir,  furnished  at  its  lower  extremity  with 
a  tube  which  renders  to  the  sting,  and  at  the  other  by  a 
blmd,  long,  filiform,  secretory,  vessel,  which  according  to 
Swammerdam  divides  into  tox)  terminal  blind  branches  % 
though  Reaumur  could  detect  but  one*;  in  this  vessel  the 
poison  is  secreted  and  stored  up.  In  Scolia  there  are 
two  secretory  vessels,  which  enter  the  reservoir  in  the 
middle  on  each  side  ^.  In  the  Scorpion^  we  learn  fi*om 
Marcel  de  Serres  that  the  poison-secretor  is  clothed  ex- 
ternally with  a  homy  thickish  membrane,  containing 
two  yellowish  glands,  composed  of  an  infinity  of  spheri- 
cal glandules,  terminating  in  a  canal,  enlarged  towards 
its  base  so  as  to  form  a  reservoir,  and  leading  to  the  ex- 
tremky  of  the  sting  s.  Connected  by  a  slender  tube  with 
eadi  mandible  in  spiders  is  a  vessel  with  spiral  folds, 
whidi  seems  properly  to  belong  to  this  head — though 

*  Herold  Ibid,  x.  U  i?./.  hp,  M,y.  Marcel  de  Serres  Mem,  du 
Mm.  1819.  141.  »»  Gaede  Anat.  L  If.  3.  d. 

*  iWrf.  17.  <.  i./.  4.  ^  BUd.  Nat.  t.  xix./.  3.  /3. 
'  Reaum.  v.  377.  t.  xxix./  7.  *. 

'  N.  Diet.  d'Hist.  Nat.  xxx,  388.         ^  Ibid,  437—. 
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Treviranos  calls  it  a  so/too-ve^sel » — since  in  the  MygaU 
avkularia  and  odier  qoSders,  the  effiact  of  the  bite  is  said 
to  be  so  venomous  as  to  occasion  considerable  inflammar 
tibn,  and  sometimes  death  K 

'  y.  Seent'-secreton  {OsTnateria),  Amongst  other  means 
widi  Which  insects  are  gifted  for  the  annoyance  of  their 
ib^s  and  pursuers^  are  the  powerful  scents  whidi  many  of 
them  emit  when  alarmed  an<^  in  danger.  Cloncerning 
the  iniemal  organs  by  which  these  eflhivia  are  secreted 
we  p(»sess  but  litde  information,  but  more  notice  has 
been  taken  of  the  external  ones  by  which  they  are  endi^ 
ted.  We  nay  conclude  in  general,  that  the  secretory 
organs  are  membranous  sacs  or  vesicles,  perhaps  termi'*' 
natitig  in  longer  or  shorter  blind  filiform  vessels,  some* 
times  secreting  a  fetid  fluid,  and  at  others  a  fetid  gaseous 
effluvium.  The  lultAff^  at  least /«ft^  and  PorcelUo^j  cover 
themselves  when  darmed,  with  a  Jhdd  of  this  kind,  or 
emit  one,  for  this  fkculty  is  not  peculiar  to  the  species 
noticed  by  Savi.  I  observed  early  in  the  year,  when  I 
handled  lulus  terrestrisy  that  it  wasjcovered  with  a  slimy 
secretion,  of  a  powerful  scent,  which  stained  my  fingers 
of  an  orange  colour.  The  spiraculiform  pores  that  mark 
the  sides  of  the  animal  are  the  outlets  by  which  this  fluid 
is  emitted,  and  not  spiracles  as  has  been  supposed :  each 
of  these  orifices,  as  we  learn  from  Savi,  terminates  in- 
ternally in  a  black  vesicle,  which  is  the  reservoir  of  the 
fluid  \  The  most  remarkable  insect  for  its  powers  a£ 
annoyance  in  this  way,  is  one  on  diat  account  called  the 
bombardier  {Brachinus  crepitans)^  which  can  fire  nume- 

»  Arachnid.  31.  t^  ii./.  21.  p.  9.  •»  I^.  Diet.  d*Hist.  Nat,  xxii. 

114.  117.  comp.  Vol.  I.  p.  127.  '  Ihid.  xxviii.  6. 

^  Osservazioni,  &c.  13 — . 
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rims  volleys  of  sdnking  Vf^xair  at  its  assailants  before  its 
ammanition  is  eadiaosted  K  M.  Dufour  bas  giveo  a  very 
particular  acobunt  of  the  organ  tbat  fieoretes  thb  vapour; 
^it  consists  of  a  double  i^pacatus,  one  on  each  side,  in 
the  cavity  of  the  abdomen,' both  finrmed  of  two  distinct 
if^ssek  Tfie^/Srs^  whidi  is  the  innennost^  prestots  it* 
self  under  two  difierent  aspects,  according  as  it  is  conr 
traded  or  dilated :  in  the  former  case  it  is  a  whitish, 
irr^laiiy  rounded,  soft  body,  apparendy  glandular, 
{daced  under  the  last  abdominal  segments ;  communica- 
ting at  one  end  with  the  reservoir^  and  terminating  coo- 
staody  at  the  other  ina  very  long  and  slenc^er  filament :  - 
ift  die  second  case^  or  when  it  is  dilated,  it  resembles  an 
oUong,  metebranous,  diaphanous  sac,  filled  with  air, 
diea  occupying  the  whole  l^gth  <^  the  abdomen,  and 
appearing  free  except  where  it  communicirtes  with  the 
reservoir.  The  second  vessel  or  reservoir  is  a  small, 
spherical,  brown  or  reddish  body,  constant  in  its  form, 
iDtenudly  fac^ow,  placed  under  the  last  dorsal  segment, 
precisely  -above  the  redum^  and  opening  by  a  smidl  pore 
into  th^  adus^:  so  that  the  tail  of  this  little  beetle  may 
be  regarded  as  a  battery  nH>unted  with  two  pleoes  of 
cannon,  whidi  our  alert  bombardier  fires  alternately 
vithout  intemiissicMi  till  all  his  ammunition  is  expended. 
Tlie  ground^b^es  {Euti^ecJoRa)  in  genend  have  a  pair 
ofthese  anal  scent-secretors,  which  discharge  an  acrid 
and  caustic  fluid,  and  sometimes  a  volatile  one^.  Tfa^ 
extennd  organ  of  the  scent-secretors  in  Gyrinus  consists 
of  two  minute  hairy  cylindrical  retractile  tubes,  of  a  red 
colour*.     Numerous  insects  of  other  tribes  and  genera 

*  Vol.  II.  p.  243—.  N.  Diet.  <PHisL  Nat.  iv.  308.    «>  Ibid,  iv.  309. 
'  md.  V.  26«.  ^  Dc  Gecr  i?.  358.  /.  xiii./.  9.  w. 
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emit  scents  from  their  anus,  and  from  various  other  paits 
qf  the  body,  of  which  having  befc^'e  given  you  a  very 
full  account^,  I  shall  proceed  to  the  consideration  of  the 
secretions  themselves :  but  first  I  must  observe,  that  in 
many  cases,  as  in  some  of  the  cottony  and  powdery  Apht- 
desy  ChermeSj  &c.,  die  substance  secreted  appears  to  be 
a  transpiration  through  the  pores  of  the  body,  a  kind  of 
excretion  from  the  superabundance  of  its  fluid  contents  ^ 
In  many,  however,  this  secretion  transpires  through  ap- 
propriate orifices :  thus  in  Chermes  Jiietisy  which  pro- 
duces those  curious  galls  resembling  the  cone  of  a  fir  *, 
the  flococms  of  seeming  cotton  that  cover  it  proceed  from 
little  oval  concavities  on  its  back,  four  of  which  are  ar^ 
ranged  in  a  transverse  line  on  each  dorsal  segment  of 
the  abdomen :  these  concavities  have  minute  tuberdes 
probably  terminating  in  a  pore  \  In  Aphis  Fagi  the 
cottony  flocoons  are  almost  an  inch  long  *. 

The  secretions  of  insects  may  be  considered  under  the 
ii^owing  heads — Silk ;  Saliva ;  Famish  or  Gum ;  Jelly  ; 
Oilss  Milk :  Honey :  Wax  ,•  Poisons  and  Acids ;  Odorous 
fluids  and  Vapours ;  and  Luminous  matter • 

i.  Silk*  This  valuable  product  of  insects,  while  in  the 
silk-secretor,  assumes  in  the  Lepidoptera  the  appearance 
of  a  viscid  gum,  but  the  moment  it  is  exposed  to  the  air 
it  hardens  into  a  silken  thread.  It  is  remarkable  for  the 
following  qualities :— it  dries  the  instant  it  comes  in  con- 
tact with  the  air ;  it  is  then  insoluble  not  only  in  water 

•  Vol.  IL  p.  241—.  III.  p.  147—.  «»  De  Gecr  iii.  41. 

•  Vol.  I.  p.  451,  where  by  mistake  it  is  represented  as  the  work 
o^Aphu  Abietii.  ^  De  Gecr  iii.  111. 

•  Reaum.  iii.  t.  xxvi./.  4—6. 
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but  in  the  most  active  solvents,  and  even  heat  has  no  ef- 
fect iipcm  it  to  melt  or  soften  it:  inde^,  without  these 
<]iialities  it  would  be  of  no  use  to  us\  As  soon  as  it 
leaves  the  spinneret  it  becomes  the  thread  we  call  silk, 
which  bemg  drawn  through  tafo  orifices  is  necessarily 
double  through  its  whole  length.  This  thread  varies 
considerably  in  colour  and  texture,  as  has  been  before 
stated  ^  and  sometimes  resembles  cotton  or  wool  rather 
duui  silk.  In  spiders  it  is  of  a  much  softer  and  more 
tender  texture  than  that  of  other  spinning  insects ;  and 
Mr.  Murray  seems  to  have  proved  that  it  is  imbued,  in 
the  case  of  the  gossamer,  with  n^rative  electricity :  in 
the  sericierium  the  fluid  that  produces  it  is  sometimes 
white  or  grey,  and  at  others  yellow  <^.  A  remarkable 
gnat  {CeropUUus  tiptdoid€s\  living  on  an  agaric,  carpets 
its  station  of  repose  and  its  paths  with  something  be- 
tween silk  and  varnish,  which  it  spins,  not  in  a  thready 
bat  in  a  broad  riband^. 

iL  Saliva.  Many  insects  have  the  power  of  dischar^ 
ing  from  their  mouth  a  fluid  which  seems  in  some  degree 
analogous  to  the  saliva  of  larger  animals.  Thus  many, 
as  Lepidaptera^  Hemipteraj  Dipteray  &c,  can  dilute 
their  food,  and  render  it  fitter  for  deglutition.  I  have 
seen  a  common  fly  when  not  employed  in  eating,  emit  a 
globule  of  fluid  as  big  as  a  grain  of  mustard-seed  from 
its  proboscis,  and  retract  it  again«     On  a  former  occa^ 


•  K.  Diet.  d'Hist.  Nat.  vL  306.  ^  Vol.  III.  p.  221. 

*  Treviran.  Arachnid.  44.  In  Paraguay  a  spider  is  found  which 
makes  spherical  cocoons  of  yellow  silk»  which  are  spun  because  of 
the  pennanence  of  the  colour.  This  operation  occasions  a  flow  of 
water  from  the  eyes  and  nose  of  the  spinners.  Azara  Voifog.  2\2, 
Sec  also  Murray  in  Werner,  Tram,  1823.  8—.         "  Reaum.  v.  24. 
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sion  I  observed  to  you  that  many  predaoeous,  carnivo- 
rous, and  some  herbivorous  beetles,  when  alarmed  emit 
a  drop  of  coloured  acrid  fluid  from  the  mouth*.  That 
this  is  not  secreted  in  any  of  the  ordinary  salival  vessels 
is  evident  from  Ramdohr^s  dissections  of  those  beetles^ 
who,  had  there,  been  such  an  organ,  would  doubtless 
have  discovered  it :  but  as  the  stomach  of  all  of  them 
is  distinguished  by  those  minute  ccsca  or  blind  vessels, 
which  he  denominates  shags  {zotUtC)^^  perhi^s  tkese 
may  be  the  secretors  of  this  fluid,  probably  analogous 
to  the  gastric  juioe^ ;  in  which  case  its  primary  office 
would  be  the  digesHan  of  the  food.  We  are  not  how- 
ever warranted  in  considering  every  fluid  effused  from 
the  mouth  as  saliva.  The  Mutinous  material  with  which 
wasps  cement  the  woody  fibres  for  their  paper  edifices  *"; 
that  with  which  some  sand-wasps  mcAsten  the  sand  which 
they  scrape  away,  of  which  they  form  the  singular  tubes 
that  lead  to  their  nests  ^ ;  and  that  with  which  the  aphi- 
divorous  larvss  fix  themselves  previously  to  their  be- 
coming pupsB',-— may  be  a  secretion  distinct  from  sa- 
liva ;  possibly  intermediate  between  it  and  gum  or  the 
matter  of  silk,  and  secreted  by  peculiar  organs.  In  the 
wasp,  however,  Ramdohr  discovered  nothing  of  the 
kind^;  und  in  Syrphus,  as  before  observed,  the  saliva- 
secretors  are  very  peculiar  in  their  structure^  as  if  ^i- 
propriated  to  the  secretion  of  a  peculiar  fluid  K     Some- 

*  Vol.  II.  p.  244—.  *»  Ramdohr  Anat.  i.  iL— vi. 

*  Ibid.  20.  See  above,  p.  107.  As  some  of  the  Sialiiteria  render 
to  the  stomach  (see  above,  p.  131),  there  seems  no  small  affinity  be- 
tween these  shagB  and  those  organs. 

•»  Cur.  Anat.  Comp.  iv.  132,  136. 

'  Reaum.  vi.  Pref.  xxvOi.  177—.  '  Ibid.  253—. 

«  Ibid.  iii.  375.        *  Anat.  t.  xii./.  6.        »  Ibid.  xxi/.  a  /  /. 
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tkiog  similar  has  been  ohserred  by  Reaumur  with  re- 
gird  to  the  larra  of  Crioceris  merdigera^  which  forms  its 
cooooD  with  a  kind  of  firolh  produced  ^om  the  mouth  ^. 

ill  Varmshox  Gum;  Tbeeggsof  irarious insects,  when 
they  leave  the  oviduct,  are  covered  with  a  kind  of  var^ 
msh  or  gum  by  which  they  adhere  to  the  substances 
that  the  young  larvA  are  to  feed  upon,  or  are  placed  in 
a  pToper  position  for  their  hatching  in  an  appropriate 
stidon.  Several  instances  of  this  have  been  already 
mentioned'* ;  I  shall  therefore  not  enlarge  further  upon 
the  subject.  With  regard  to  the  secretion  itself,  little 
has  been  recorded  except  its  colour^  which  has  been  be- 
fore noticed.  Some  Lepidoptera  also  as  we  learn  from 
Reaomar  and  Bonnets  use  a  varnish  in  the  construc- 
tion of  their  cocoons. 

iv.  JeUy  or  GttdetL  This  secretion  is  particulariy  con- 
spicuous in  die  TrieAoptera  and  some  Diptera^  serving 
as  a  bed  or  nidut  for  those  egg^  that  are  ccHumitted  to 
the  water, — upon  whidi  I  have  nothing  to  add  to  what 
has  h&ea  before  said  ^.  Under  this  head  also  may  be 
noticed  the  fluid,  secreted  in  peculiar  vesicles,  that  lu- 
bricates the  oviduct  and  the  passages  of  the  sexual  or- 


V.  Oik.  Qily  substances  are  sometimes  produced  by 
insects.  The  common  oil-beetle  (Meloe  Proscarabaus) 
vihen  touched  sends  forth  a  drop  of  this  kind  of  fluid, 
of  an  orange  colour,  from  each  joint  of  its  legs^ :  some- 
thing similar  I  have  observed  in  Coccinella  bipunctata  : 

*  Reaum.  iii.  230.  «»  Vol.  III.  p.  79—. 

^  Reaum.  iii.  215.    Bonnet  ix.  182.  ^  Vol.  HI.  p.  68—. 

«  Marcel  de  Serres  Mem,  du  Mus.  1819.  133, 141. 
'  De  Gecr,  v.  6. 
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Ray  mentions  a  locust  taken  in  Spain  which  emits  a  yd- 
iow  oleaginous  fluid  from  between  the  claws  of  its  fore 
legs  ^ ;  but  the  precise  nature  of  these  substances  has 
not  been  ascertainedi  nor  whether  they  are  secreted  by 
peculiar  organs. 

VI*  MiUc.  A  milky' fluid  is  produced  by  the  larva  of 
Chtysomela  Populi.  Willughby  observed  a  similar  effii- 
sion  from  pores  in  the  upper  surface  of  the  body  of  Aci^ 
lius  sulcaius:  and  other  insects  emit  it  from  other  parts 
(^ their  body**. 

viL  Honey.  It  is  certain  that  honey  is  not  an  aninud 
secredon ;  yet  the  saccharine  matter  collected  from  the 
nectaries  of  flowers,  from  which  it  is  derived,  seems  to 
undergo  some  alternation  in  the  stomach ;  for  the  con- 
sisteuce  of  honey  is  greater  than  that  of  any  vegetable 
nectar,  and  its  taste  does  not  vary  greatly,  while  that  of 
the  nectar  in  diflerent  plants  is  probably  not  the  same. 
Reaumur  also  has  observed,  that  each  honey-cell  in  a 
bee-hive  is  always  covered  by  a  cream-like  layer  of  a 
thicker  consistence  than  the  rest,  which  apparently  serves 
to  prevent  the  more  liquid  honey,  which  from  time  to 
time  \s  introduced  under  it,  from  running  out^  Now 
if  honey  were  the  unaltered  nectar  of  plants,  it  is  diffi- 
cult to  conceive  how  this  cream  could  be  collected  in 
proper  proportions.  The  last-mentioned  naturalist  like- 
wise ascertained,  that  if  bees,  in  a  season  in  which  the 
fields  afibrd  a  scarcity  of  food,  be  supplied  with  sugar j 
they  will  from  this  substance  fill  their  cells  with  honey 
which  differs  in  no  respect  from  the  common  sort,  ex- 
cept that  its  flavour  is  a  little  heightened^: — a  similar 

•  Ral  Hist.  Ins.  62.  ^  Vol,  II.  p.  242—.  248.    Rw.  Hisi. 

Ins.  94,  382.  •  Reaum.  v.  448.  ^  Ibid.  v.  722. 
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argoroent  may  be  deduced  irom  the  drcuntftance  of  the 
bees  imbibing  the  juices  ofjrmts  of  various  kinds  as  they 
are  well  known  to  do*.  It  seems  therefore  evident  that 
the  honey  collected  by  bees  undergoes  some  modifica- 
tion in  their  honey-stomach  before  it  is  r^^rgitated 
into  the  cells,  and  therefore  may  be  regarded  in  some 
degree  as  a  peculiar  secretion. 

Huber  says  that  he  has  ascertained  by  a  great  num- 
ber of  observations  that  electricity  is  singularly  favour- 
able to  the  ^retion  of  the  substance  of  which  honey  is 
formed  by  flowers ;  the  bees  never  collect  it  in  greater 
d)iindance,  nor  is  the  formation  of  wax  ever  more  active, 
than  when  the  wind  is  in  the  south,  the  air  humid  and 
warm,  and  a  storm  gathering  ^ 

viiL  fVax  generallv  transpires  through  the  pores  of 
the  skin  of  those  insects  that  produce  it,  either  partially 
or  genendly,  and  it  is  secreted  from  honey  or  other  sac 
cfaarine  substances  taken  into  the  stomach.  In  the 
hive-bee,  as  has  been  before  stated,  it  is  produced  jMir- 
tiiUfy^y  but  in  many  other  insects  it  is  a  general  transu- 
dation of  the  body.  This  is  particularly  the  case  with 
a  large  number  of  the  Homopterous  HemipUra ;  and 
those  flocoons  that  look  like  cotton,  and  cover  the  body 
of  several  Chermes  and  Aphides^  if  closely  examined  will 
be  found  of  the  nature  oSwax :  this  I  have  particularly 
noticed  with  respect  to  Chermes  Fagi,  in  which  the  cot- 
ton-like flocoons  are  often  so  long  as  to  cause  the  insect 
to  look  like  a  feather,  and  a  leaf  covered  by  them  exhi- 
bits a  very  singular  appearance,  as  if  clothed  with  the 

*  Vol.  I.  p.  196.il  p.  176. 

*  Bncydop.  Briian.  viii.  205.  from  Joum,  de  Pht/t^ 

*  Vol.  11.  p.  174. 


142  INTERNAL  ANATOMY  OF  INSECTS. 

ftie  down  of  a  awaoH  Probably  the  white  powder  or 
tlireads  that  appear  to  transpire  through  the  skin  of 
many  other  insects  is  of  a  wa3cy  nature.^  In  ttie  larva  of 
a  beetle  described  by  Reaumur,  the  fiocoons  are  so  ar- 
iEOBged  as  to  give  the  animal  some  resemblance  to  a 
hedgehog)  and  when  robbed  off  tikey  are  r^roduced  in 
twelve  hours  ^.  Gyllenhal,  speaUng  of  PeUh  limbata^ 
observes,  that  when  alive  it  is  covaned  with  a  white  pow- 
der resembling  mould)  which  if  rubbed  off  returns  agun 
as  long  as  the  aiiimal  lires^* 

It  will  not  be  impn^r  .to  include  under  this  bead 
what  fiurther  account  I  have  to  give  otLac^  which  though 
r^;arded  as  a  resin,  since  Qwci  sometitnes  certattily  pny- 
duce  wax^y  probably  has  some  analogy  with  the  latter 
substance.  When  the  females  of  this  Coccus  (C*  Lacca) 
have  fixed  themselves  to  a  part  of  the  branch  of  the 
trees  on  which  they  feed  (Ficus  religiasa  md  indica, 
Buteajrondosa,  and  Bkamnus  Jtguba  %  a  pellucid  and 
glutinous  substance  begins  to. exude  from  the  margins 
of  the  body,  and  iii  the  end  covers  the  whole  insect  with 
a  cell  of  this  substance,  which  when  hardaied  by  expo- 
sure to  the  air  becomes  lac  So  numerous  are  these  in- 
sects, and  so  closely  crowded  togetlier,  that  they  often 
entirely  cover  a  branch ;  aiid  the  groups  take  different 
shapes,  as  squares,  hexagons,  &c.,  according  to  the 
space  left  round  the  insect  which  first  began  to  fbmi  its 
cell*  Under  these  cells  the  females  deposit  their  eggs, 
which  after  a  certain  period  are  hatched,  and  the  young 
ones  eat  their  way  out    Though  indisputably  an  animal 

»  Reaum.  in.  318—.  t  xxvi./.  1—6. 

^  Ibid,  396—.  t.  xxxi./.  20—29.        *=  ImecL  Sure,  i.  257. 

^  Vol.  I.  p.  327.  ^  iV:  Diet.  d'Hi$L  Nat.  xrii.  189. 
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seeietioQ,  Bumf  of  the  propierties  cflae  xre  not  Tery 
difecnt  from  tboae  of  die  juices  of  the  trees  on  which 
tlie  anmud  feeds,  and  which  therefore  would  seem  to 
undeigD  hilt  little  alteration. 

Wax  seems  also  to  form  a  constituent  part  of  some 
insects  which  are  not  found  to  secrete  it  The  yellow 
substance  deposited  in  vessels  contahiing  i^ders  in  al- 
GoMis^said  tobe  atrue  WMf^  and  may  be  obtained  from 
diese  animals  by  gently  heating  them^ 

ix.  Poisons  and  Acids.  The  biu  as  well  as  the  sting 
of  many  insects  is  followed  by  inflamed  tumours^  so  that 
ihtsialisteria  of  sonie  bugSf  D^ptera^  ApUra  and  spiders^ 
mj  be  c^^arded  as  priaducing  a  poisonous  tiuid ;  but 
«e  knoa^  nothing  ct&e  real  natsre  of  it,  nor  of  thttt  of 
other  Tenomoiis  insects,  except  the  owl  » whose' cetebra^ 
ttiacid  may  be. considered  under  the  present  head, — 
the  bee^  the  fDOSpf  aiid  ihescoijnon. 

Contrary  to  the  once  received  doctrine  that  no  acid 
was  to  be  fimnd  in  ai^  animal,  except  as  the  effect  of 
iaiiMse  in  the  alimentary  canal,  many  insects  secrete  pe- 
cdiar  and  powerfril  ones.     I  have  on  a  former  occasion 
related  an  instance  in  which  an  acid  of  this  description, 
secreted  in  itssiaUstma^  is  employed  by  a  moth  to  soften 
its  coeooii^ ;  and  Lister  mentions  a  species  of  Itdus  which 
produced  one  resembling  that  of  ants  ^ ;  but  this  last  is 
Ae  mosi  powerful  of  alL    The  fact  that  blue  Sowers 
when  thrown  into  an  ant-hill  become  tinged  with  red 
has  been  long  known;  but  Mr.  Fisher  of  Sheffield,  about 
.  1670,  seems  to  have  been  the  first  who  ascertained  that 
this  effect  is  caused  by  an  acid  with  which  ants  abound, 
and  which  may  be  obtained  from  them  by  distillation  or 

'  Nicholson's  Joum.  i.  298—  »•  Vol.  III.  281. 

'  PMlot,  Tram.  1670. 
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infusion  in  water  ^.    Margraff  and  other  chemists  con- 
firmed this  discovery  ^ ;  and  concluding  that  this  add 
was  of  a  peculiar  kindy  they  gave  it  the  name  of  the  JPar- 
mtc  acid.    This  name,  however,  is  now  exploded;  the 
subsequent  experiments  of  Deyeux,  Fourcroy  and  Vau- 
quelin  having  ascertained  that  the  acid  of  ants  is  not  of 
a  distinct  kind,  but  a  mixture  of  the  Acetic  and  Malic  ^. 
These  acids  are  in  such  considerable  quantities,  and  so 
concentrated  in  these  animals,  that,  when  a  number  of 
Formica  rufa  are  bruised  in  a  mortar,  the  vapour  is  so 
sharp  that  it  is  scarcely  possible  to  endure  it  at  a  short 
distance*    It  also  transpires  from  them,  for  they  leave 
traces  of  it  on  the  bodies  which  they  traverse:  and  hence^ 
according  to  the  experiments  of  Mr.  Coleridge,  the  vid- 
gar  notion  that  ants  cannot  pass  over  a  line  of  chalk  is 
correct ;  the  effervescence  produced  by  the  contact  of 
the  acid  and  alkaline  being  so  considerable,  as  in  some 
degree  to  burn  their  l^"*.    The  circumstance  of  much 
of  the  food  of  ants  being  of  a  saccharine  nature  may  ac- 
count for  this  copious  secretion  of  acid,  the  use  of  which 
is  probably  to  defend  themselves  and  their  habitations 
from  the  attack  and  intrusion  of  their  enemies:  if  a  frog 
be  put  into  a  nest  of  Formica  rufa  that  has  been  derimged, 
it  will  be  suffocated  in  five  minutes'.     That  which  they 
ejacxdate  from  dieir  anus  when  attacked,  as  formerly 
stated  S  must  be  secreted  in  an  ioterium;  but  their  very 
blood  seems  of  an  acid  nature.     It  is  very  probable,  as 
Dr.  Thomson  has  observed^,  that  acids  may  be  obtained 
firom  many  other  insects,  and  that  they  are  various  mo« 
difications  of  the  acetic 

*  PhUot.  Tram.  Ibid.  Ray  s  Lett  74. 

»»  Amoreux  Iru.  Vemm.  236-.      ^  N.  Diet  d'Hist.  Kal.  xii.  94. 
<»  Southe/s  BratU,  i.  645.  '  N.  Diet.  d*HuL  Nai.  tibi  supr. 

'  Vol.  II.  p.  67.  »  Sytt.  of  Chemist.  633. 
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FroRKthe  circnmstance  that  water  is  absorbed  by 
gjreay  molfas,  that  crystals  of  a  «tlt  are  occasionally 
found  adhering'  to  them,  that  they  change  blue  litmus 
ptper  mj^-^it  has  been  inferred  that  their'supposed  0//1- 
nm  is  in  &ct  an  acid  or  acid  salt,  having  the  property 
of  attracting  moisture  from  the  air,  the  infected  moths 
b^og  in  &ct  not  greasy,  but  "ooet;  hence  the  application 
of  chalk  and  c&y,  usually  recommended  in  this  case,  can 
have  only  a  temporary  and  superficial  e£fect  The  only 
eflectual  remedy,  is  ste^nng  the  body  iii  spirits  of  wine 
till  all  the  add  is  extracted*.  This  acid  is  probably  the 
same  as  Chaussier  obtained  from  silkworms,  since  called 
BmbkAeidK 

Hie  pouon  of  hees  and  "ixxups^  as  to  its  chemical  qua- 
lities, is  a  traiisp|u*elit  fluid,  at  first  sweet  to  the  taste, 
bat  iomiedialely  afterwards  hot  and  acrid  like  the  milky 
juice  of  the  tpurge  ^ ;  soluble  in  water,  but  not  in  alco- 
hol; and  separable  firom  die  former  .in  the  state  of  white 
powd^,  when  the  latter  is  added  giving  a  slight  red 
tii^  to  paper  stained,  with  vegetable  blue,  and  when 
dry  and  chewed  appearing  tenacious,  gummy  and  dastlc. 
Tlus  last  proper^^,  as  well  as  solubility  in  water  and  not 
in  aloolid,  is  commoiKalso  to  the  poison  of  the  viper^ 
wbidi  however  differs  in  bang  tasteless,  and  not  afiect- 
ing  v^^etable  Uues.     From  hence  Fontaha  concludes 
diat  this  fluid  is  united  with  an  cuAdy  but  in  a  very  small 
proportson,  and  not  with  an  alkali^.     The  venom  of 
bees  is  extremely  active ;  a  grain  in  weigfatj  it  is  conjee- 
tared,  would  kill  a  pigeon  in  a  few  seconds  ^     It  is  re- 

*  Gerinar  Mag,  der  Ent.  iii.  445—. 

^  IffM.  D^on  1783.  ii.  70.  '  Reaum.  v.  354. 

•  On  Pofiowf, i.«65— .  •  Ibid,  269. 
▼01,  IV,                                           L 
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maiicable,  however^  that  while  in  some  constitutions  the 
sting  of  a  single,  bee  or  wasp  is  sufficient  sdni^mes  to 
induce  alarming  symptoms,  in  others  numerous  punc* 
tures  will  prodiM^  little  or  no  pain  or  inflammation.  Hist 
this  fluid,  and  not  the  puncture  of  the  sttn^  is  the  sole 
cause  of  the  inflammation  that  usually  ibUows  the  wound 
inflicted  by  one  of  these  animals,  is  proved  by  the  fiicts, 
tibat  if  it  be  introduced  into  cme  made  by  a  needle,  the 
seme  eflfect  aisues,^  and  diat  when  the  whcde  contents  of 
the  pcdson-bi^  have  been  escbausted  by  the  insect's  sting* 
ing  three  or  fi>nr  times  in  suooession,  ks  weiqpon  then 
becomes  harmless  »• 

The  ven<mi  of  scorpions^  though  much  more  poteo^ 
prpbably  re$emble9  that  of  bees,  &c.,  in  many  of  its 
i)bemi^  quaUtbs ;  it  issues  from  two  piures  in  the  ^g 
befi(ure  described  ^  wh^e^  when  the  animal  ia  initkted, 
it  aocwmlatM  under  the  form  of  two  Iktie  dirc^  of  a 
w^tish  colour ;  spread  npon  pq>er  this  fluid  psoduces 
a  spot  like  what  would  be  caused  by  oil  or  grease^  an(| 
Uiis  part  of  the  paper  becomes  by  desiccattofi  firmer  and 
trdiuparmit^ 

X.  (Mmmjluids  and  Vapourt^.  Theppwer&l  soents 
whiA  different  insects,  emit  are  eitreraely  Aumerow, 
mttdb  more  so  indeed  than  the  goiearality  of  Ehtomo* 
logists  have  been  aware,  for  there  is  sdmvdy  a  scent 
odious  or  agreeable  that  may  not  be  met  with  in  the  in^ct 
world.  This  you  will  be  eomrinced  of^  by  (oUawiqg  a 
pcaokioe  which  I  would  recomm^idto  you— diat  of  amell-i 

•  Reaum.  tdn  supr.  •»  Vol.  I.  p.  194.  III.  p.  716—. 

•  JV:  Diet.  d^Hut.  Nat.  xxx.  W. 

<  I  use  tbe  tena  odorotu,  not  in  the  same  sense  as  odmfor^ut,  but 
to  include  both  sweet  and  fetid  scents. 
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tng  the  insects  jxm  take.  Some  of  these  scents  are  pe- 
culiar to  particular  parts  or  organs,  and  some  are  ex- 
hied  generally  by  the  idiole  body;  some  are  emitted  by 
a  And  secretion,  and  others  are  gaseous  efflavia.  On 
a  former  occasion  I  gave  you  a  rathet  full  account  of 
these  scents  and  th^  organs  * ;  I  shall  relate  here  only 
what  I  there  omitted.  To  b^in  with  sroeet  odours. 
Maay  beetles  emit  an  agreeable  scent  The  rose-scent- 
ed Capricorn  or  rausk-beetle  (Cerambyx  moschatm)  has 
bag  be^i  noted  for  the  delicious  scent  of  roses  which  it 
exhales;  this  is  so  powerful  as  to  fill  a  whole  apartment, 
and  the  insect  retains  it  long  after  its  death.  Captain 
Hancock  also  informed  me  that  another  species  of  the 
same  genus,  C  seiicem^  has  in  a  high  degree  a  scent  te- 
semblmg  that  of  the  cedar  ^  on  which  they  feed.  Though 
most  of  the  micrc^terous  tribes  (Brachi/ptera)  have  a 
fctid  smell,  yet  there  are  some  exceptions  to  this  amongst 
diem.  One  species  {PhilorUhm  suavedens  K.  MS.)  re- 
lated to  P.  mtcansj  which  I  once  took,  smelt  precisely 
13%  a  fine  high-scented  ripe  pear;  another,  Oxytelus 
morsiiansj  like  the  water-lily;  a  third,  O.  rugosuSf  like 
inter*cresses;  and  lastly,  a  fourth  {P.Jiiscipes),  like  saf- 
bm':  Trichim  Eremita^  one  of  the  Petalocerous  beedes, 
is  stated  to  have  the  scent  of  Russia  leather;  Geotrupes 
vemalisj  in  spite  of  its  stercorarious  food,  of  lavender- 
^nberK  Mr.  Sheppard  has  observed  that  Dtftiscmmar-" 
pndh  when  recently  taken  smells  not  unlike  liquorice : 
Bonnet  mentions  a  caterpillar  that  had  the  scent  of 
new  hay.    A  little  gall-fly  {Q/nips  Quercus  Hamuli)  has 

*  Vou  II.  p.  238-.  ni.  p.  147- . 

^  A  BnEiltan  wood  so  called,  but  dilTering  from  the  common  cedar. 

*  Dotharding  Insect,  Coleopt.  Danic,    ^  Sturm  Detdsch.  Fn,  i.  27. 

l2 
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the  remarkable  odour  of  Fraxinella:  the  larva  of  another 
species  of  this  genus  (C  Bosa)  has  an  odour  whidi 
seemed  to  Reaumur  as  attractive  to  cats  as  that  of  Ne' 
peta  aataria  or  Teucriwn  Marum^:  some  Pkalangia 
smell  like  walnut  leaves^;  and  the  various  species  of  the 
genus  Prosopis  {Melitta  *  b.  K.)  have  a  very  agreeabfe 
scent  of  Dracocephalum  moldavicum  ^ 

We  next  come  to  fetid  odours.  Tliese  in  nume- 
rous cases  are  known  to  be  secreted  and  emitted  by  ap- 
propriate vessels  and  organs;  they  are  often  exhaled 
from  a  fluid  secretion,  of  which^  in  the  letter  lately  re- 
ferred tO|  I  gave  you  almost  all  the  known  instances. 
Savi,  in  his  history  of  Itdusfcetidissimusy  informs  us  that 
it  emits  a  yellow  fetid  fluid  from  its  supposed  spirades, 
which  if  applied  in  sufficient  quantity  imparts  a  red  co- 
lour to  the  skin,  to  be  removed  neither  by  friction  nor 
washing,  but  only  disappearing  by  time;  when  removed 
from  the  black  vesicles  in  which  it  is  stored,  it  shoots 
into  very  transparent  octoedral  crystals*^. 

I  have  before  mentioned  the  coloured  fluid  whidi 
some  insects  emit  when  they  are  disclosed  from  the 
pupa,  and  that  it  probably  exhales  some  powerful  odoor 
which  attracts  the  males ''. 

The  great  Hydrophilusj  in  its  larva  state^  when  first 
taken  into  the  hand  remains  without  motion ;  iu  a  mi- 
nute afterwards  it  renders  itself  so  flaccid  as  to  appear 
like  a  cast  skin.  Taken  by  the  tail  it  contracts  itsdf 
considerably,  it  then  agitates  itself  briskly,  and  ejaculales 
with  a  slight  noise  a  fetid  and  blackish  fluid  ^ 

«  Reauro.  iii.  494.  >>  Motu,  Ap.  AngL  i.  186. 

•  Otservaz.  ntllo  Mum,  ^c.  14.  *  Vol.  III.  p.  «97— . 

•  AT.  Diet.  d'Hist.  Nat.  xv.  487. 
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In  Other  cases  these  odours  are  produced  by  gaseous 
vapours.  That  of  the  Bombardiers  {Brcu^hinus)  is  the 
most  celebrated  and  remarkable.  It  is  whitish,  of  a 
powerful  and  stimulating  odour,  very  like  that  exhaled 
by  nitrons  acid«  It  is  caustic,  producing  up<m  the  skin 
ibe  sensation  of  burning,  and  forming  instantly  upon  it 
red  spots  which  soon  turn  brown,  and  which,  in  spite  of 
freqpient  lotions,  remain  several  days.  It  turns  blue 
paper  red  *•  That  amiable,  intelligent,  and  unfortunate 
traveller  Mr.  Ritchie, — whose  premature  death,  when  at- 
tempting to  penetrate  to  the  interior  of  Africa,  all  lovers 
of  Natural  History  so  deeply  lamented,  and  whose  ardour 
in  the  pursuit  of  that  science  I  had  an  of^rtunity  of 
witnessing  whai,  in  company  with  him,  Messrs.  Savigny, 
Do  t^resne,  and  W.  S.  MacLeay  in  1817,  I  visited  the 
forest  of  Fontainebleau,— in  a  letter  to  the  last-mentioned 
gentleman'',  relates  that  his  companion  M.  Dupont,  near 
Tripoli  took  a  nest  consisting  of  more  than  a  thousand 
of  a  species  c^this  genus.  -  <<  I  am  making  a  few  experi- 
ments," says  he,  ^<on  the  substance  which  they  emit 
when  th^crepitate,  but  do  not  know  whether  I  can  col- 
lect enough  to  arrive  at  any  conclusion.  It  made  Du- 
pon^s  fingers  entirely  black  when  he  took  them.  It  is 
orither  alkaline  nor  acid,  and  it  is  soluble  in  water  and 
in  alcohol."  From  this  we  may  conjecture  that  it  formed 
crystals. 

xL  Phosphorus*  On  this  remarkable  secretion  I  have 
so  fidly  enlarged  on  a  former  occasion  %  that  here  I  shall 
merely  add  a  few  observations  which  Mr.  Murray  obli-^ 

*  N.  Did.  (PHisi.  Nat.  iv.  308. 

*  Dated  Tripoli  in  the  West,  January^!,  1819. 
'  Vol.  II.  p.  418—. 
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gin^y  communioated  to  me.  He  remarks  that  in  a  box 
in  which  glow-worms  were  k^t — five  luminous  specks 
were  found  secreted  by  the  animal,  which  seemed  to  glow 
and  were  of  a  different  tinge  of  light  One  put  into  olive 
oil  at  eleven  f.  m.  continued  to  yield  a  steady  and  unin- 
terrupted light  until  five  o'clock  the  following  morning  ' 
and  then  seemed,  like  the  stars,  to  be  only  absorbed  by 
superior  effulgence.  The  luminous  spherical  matter  of 
the  glow-worm  is  evidently  enveloped  in  a  sac  or  capside 
{perfectly  diaphanous,  which  wh^i  ruptured  discloses  it 
in  a  liquid  form,  of  the  consistency  of  cream.  M.  Mar 
caire,  he  observes,  in  the  Bibliatheque  UnioerseUeydmvrB 
the  following  conclunons  from  experiments  made  on  the 
luminous  matter  of  diis  animal ; — ^that  a  certain  d^ree 
of  heat  h  necessary  to  their  voluntary  phosphorescence 
^— that  it  is  excited  by  a  d^ree  of  heat  superior  to  the 
first,  and  inevitably  destroyed  by  a  higher — ^that  bodies 
which  coagulate  albumen  take  away  the  power*— that 
phosphorescence  cannot  take  place  but  in  a  gas  contain^ 
ing  no  oxygen-^that  it  is  not  excited  by  common  elec^ 
iricity,  but  is  so  by  the  Voltaic  pile — ^and  lastly,  that 
the  matter  is  chiefly  composed  oSaUnmetu 

xii.  FaL  There  is  one  product  found  in  the  body  of  in- 
sects most  copiously  in  their  larva  state,  but  more  or  less 
also  in  the  imago,  which  may  be  called  their^o/.  In  the 
former  it  is  a  many-Iobed  mass,  occupying  the  whc^  of 
the  interior,  except  the  space  that  is  required  for  the 
muscles  and  the  internal  organs,  which  it  wraps  round 
and  protects.  It  is  contained  in  floating  membranes, 
very  numerous,  which  fill  all  the  interstices,  and  assbme 
the  appearance  sometimes  of  small  globules,  and  some- 
times of  a  thickish  mucilage,  which  easily  melts  and  in- 
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flan^;  in  colour  it  is  most  commonly  white,  but  some- 
times yellow  or  green.  It  is  imagined  to  be  a  kind  of 
epiploon  or  caul^  and  is  accumulated  iu  the  larva  as  a 
store  of  nutriment  for  the  growth  and  development  of  the 
oi^ans  of  the  perfect  insect  while  in  the  pupa  state  *• 
The  Uood  in  which  the  different  organs  float  that  is 
not  required  for  their  nutripoent,  is  supposed  to  be  ex- 
pended in  the  formation  of  this  substance.  Marcel  de 
Serres  is  of  opinion  that  it  is  secreted  from  the  chyle  by 
passing  through  the  pores  of  the  dorsal  vessel^  formerly 
called  the  heart  of  insects^. 

Under  this  head  I  may  mention  what  little  is  known 
with  regard  to  the  perspiration  of  these  animals  ^.  That 
a  considerable  quantity  of  fluid  passes  off  from  them 
whok  in  the  pupa  state»  b  sufficiently  proved  by  the  loss, 
of  w^ht  which  thej  undergOi  and  by  the  experiments 
cS  Reaumur^  who  collected  the  fluid  in  closed  glass 
tubes;  and  that  in  their  perfect  state  they  are  constandy 
passing  off  perqpirable  matter  by  the  pores  of  their  skin 
or  crusty  is  not  cmly  rendered  probable  by  the  succulent 
nature  of  their  fixnl  and  the  absence  of  any  urinary  dis- 
charge, but  is  proved  by  what  takes  place  in  a  swarm  of 
bees.  These  insects,  when  crowded  together  in  hot 
weather  in  a  large  mass,  become  heated  to  sucha  degree, 
and  perspire  so  copiously,  that  those  near  the  bottom 
fre  quite  drenched  with  the  moisture  it  produces,  which 
so  relaxes  their  wings  that  the^  are  unable  to  fly  ^.  ' 

I  am,  &c. 

'  Reaum.  L  145.      ^onet  AniU.  106—.      iST.  Diet.  d'HUi.  NaU 
xvl  224.    Plate  XXI.  Fig.  5.  a.         ^  See  above,  p.  90.  note  ". 
'  Sec  above,  p.  78.  ^  HuT)cr  i.  273. 
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INTERNAL  ANATOMY  AND  PHYSIOLOGY 
OF  INSECTS,  CONTINUED. 

REPRODUCTIOK. 

1  HE  rq>rodiictive  organs  of  insects  in  their  getteral  de- 
nominations and  functions  correspond  with  those  of  the 
higher  classes  of  anunals;  but  as  to  number j  propofiimSi  * 
and  other  particular  details  of  their  structure,  they  diffisr 
from  them  very  considerably.  I  shall  not  now,  however, 
enter  at  large  upon  this  subject,  but  confine  myself  prin- 
cipally to  the  consideration  of  those  organs  in  the  female 
which  are  appropriated  to  the  formation,  fecundation, 
maturation,  exclusion  and  deposition  of  their  eggs,  and 
other  circumstances  relating  to  that  subject  The  organs 
connected  with  this  function  are  the  Sperm-reservoir; 
the  Ooiduct ,-  the  Ovaries ;  and  the  Ovipositor. 

I.  The  Sperm-reservoir  (Spermatheca)  is  an  organ  con- 
necting the  vagina  with  the  oviduct,  which,  according  to 
Herold,  receives  the  male  sperm  as  into  a  reservoir  *,  and 
fecundates  the  eggs  in  their  transit  through  that  passage. 
This  vessel,  which  consists  of  a  double  tunic,  in  the  cab- 
bage-butterfly terminates  the  vagina,  and  is  ccmnected 
with  the  oviduct  by  a  lateral  undulating  tube :  in  shape 
it  is  a  rather  irregular  oblong,  and  is  surmounted  by  a 
"  Herold  Schnietterl.  tab.  expl.  vii. 
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smidl  orbicular  ve^e,  connected  by  a  short  tubular  foot- 
stalk with  the  mam  reservoir  K  A  similar  organ  was  dis- 
covered by  Malpigfai  in  the  imago  ofthe  silkworm,  who 
denonatnates  it  tbtuUmss  to  which  indeed  it  seems  ana- 
legous,  aod  which  he  also  regards  as  a  reservoir  for  the 
sperm  for  the  gradual  fecundation  of  the  eggs  K  But  in 
that  fly  the  organ  is  of  a  rather  different  shape,  and  the 
interior  vessel  terminates  in  several  spherical  vesicles  \ 
Jchn  Hunter  by  the  most  decisive  experiments,  such  as 
covering  the  eggs  of  the  unimpregmited  moth,  after  ex- 
clusion, with  the  liquor  taken  from  the  spermatheca  in 
those  which  had  been  impregnated,  and  rendering  them 
fertile,  he  demonstrated  that  this  organ  vas  a  reservoir  fer 
the  q)ennatic  fluid,  to  impregnate  the  eggs  as  they  were 
ready  for  exclusion,  and  that  coition  and  impregnation 
vrere  not  ^multaneous^.  It  is  not  improbable  that  in 
til  insects  whose  c^s  are  gradually  laid,  this  provision 
finr  their  gradual  fecundation,  if  carefully  sought  for, 
m^t  be  detected  ^.     Rifferschweils  is  of  opinion,  that 

■  Herokl  SdmeUerl.  t  vr.f.  1.  x.  &c.  Plate  XXX.  Fig.  12.  d. 

*  De  Bombyc.  36.  *  IM.  t  xu.f,  1. 1,  and/.  2.  O.  M. 

*  Pbilos.  Trans.  1792.  186. 

*  Swammerdam,  in  dbsecting  the  female  of  Oryctes  ruuicomis,  dis- 
cofered  a  blind  Tcssel  opening  into  the  vagina,  and  at  the  other  or 
iooer  extremity  not  terminated  by  any  secretory  tube,  containing 
a  yellowUh  matter,  that  seems  analogous  to  the  organ  mentioned 
in  the  text ;  and  in  the  hive-bee  he  found  a  similar  organ  covered 
with  air-vessels,  which  he  supposes  to  be  connected  with  the  Collc' 
ierktm  (see  above,  p.  132.),  and  which  he  states  to  contain  a  slimy 
matter.  Bibi.  Nat.  i.  151.  b.  /.  xxx./.  10.  g.  204.  b.  /.  xxix./.  3.  t. 
Perhaps  likewise  the  organ  discovered  by  M.  L.  Dufour  in  Scolia^ — 
which  he  imag^ies  to  belong  to  the  poison-secretor,  and  which  he 
describes  as  a  sac  consisting  of  a  double  tunic,  the  exterior  one  mus^ 
cular  and  the  interior  membranous,  and  filled  with  a  blueish-green 
gelatinous  matter  {N,  Diet,  cTHisL  Nat,  xxx.  388.)— may  be  a  sper- 
matheca. 
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in  these  cases  tbe  eggs  are  fiu'tilized  in  tbeir  Iransil 
tlooiigli  the  oviduct  by  sperm  adhering  to  the  folds  of 
the  doQe(B  ^ :  but  this  opinion  seems  less  analqgoas  to 
what  takes  place  in  other  cases^  with  r^^d  to  die  dm 
preparation  of  the  eggs  for  a  safe  and  effiM^tuai  transit^ 
II*  Tbe  Oviduct  {Oviductui)  is  die  canal,  always  ae« 
parate  from  the  vagina,  which  receives  the  eggs  from  die 
ovary,  transmitting  them,  often  by  a  peculiar  and  com« 
plek  instrument  in  which  it  terminates,  to  their  proper 
station.  This  canal  sometimes  opens  into  the  anal^wss* 
age  or  doaea^  and  at  others,  as  in  the  cabbage*-butterfly  S 
is  distinct,  and  lies  between  the  sexnal  organ  and  die 
anus.     In  the  Arachnida  Uiere  are  tmo  oviducts'. 

.  IIL  The  Ovaries  {Ooaria)  in  insects  are  the  viscera 
in  which  the  ^gs  are  generated  and  grow  till  they  ar- 
rive at  maturity,  when  they  pass  through  the  ovidnc^ 
and  are  extruded  or  deposited  in  their  appropriate  sta» 
tioD.  They  vary  considerably  in  their  structure.  In  aH 
however,  excqit  the  luUda^  in  which  there  is  only  a 
single  ovary  %  die  oviduct  at  its  upper  or  inner  extreoiity 
terminates  in  iwo  branches,  usually  further  subdivided 
into  a  number  of  smaller  conical  ones,  which  several  ra- 
mifications constitute  the  ovarieSf  or  ^[g^tubes  as  they 
are  sometimes  called :  these  tubes  generally  consist  of  a 

*  De  Intector,  GhnUaL  17. 

^  I  allude  to  those  organs  above  described  (p.  l2St,)  (or  the  secte* 
tion  of  matter  for  varnishing  the  ^ggs  or  lubricating  the  oviduct.  It 
seetns  most  probable,  if  the  fecundation  of  the  eggs  takes  place  gra- 
dually, tliat  upon  their  fjasung  into  the  oviduct,  a  special  reservoir 
should  be  appropriated  to  tlie  reception  of  the  male  sperm,  adapted  to 
maintaining  in  due  activity  the  vivifying  principle,  or  aura  gemmaiis, 

*  Hcrold  SchmelL  L  iv.f.  2.mn.  *  Treviran.  Arachnid.  36. 
I.  iv./.  32.  aa.    Marcel  de  Serres  in  Mem,  du  Mtu.  1819.  80. 

""  Marcel  de  Serres,  Mem.  du  Mus.  1819.  115. 
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siagle  membraoe^  and  are  joined  to  the  oviduct  by  roem- 
brauNis  nigose  doaca^:  in  the  PhdUmgia^  however, 
there  areittv  tunics;  the  outer  one  of  a  cellular  sobstanoe, 
aod  the  inner  one  consisting  of  spiral  fibres  like  frucheca 
•--a  kind  of  structure  whidi  renders  them  capaUe  of  great 
exteiukm^  lU&rschwdls  considers  the  ovaries  as  fbroied 
upon  tmo  primary  types. — Fint^  fiagdUform  ovaries^ 
consisting  of  OHUcal  tubes  equal  in  length,  and  inserted 
at  the  same  place  at  the  end  of  the  primary  branches  as 
in  the  Lejridoptera^  the  Bee,  &a  Secondly^  racetnoie 
ovaries,  consisting  of  short  conical  tubes,  so  proceeding 
irom  the  primary  branches  as  to  render  the  ovary  race- 
mose or  pinnated,  as  in  certain  Neuropteroj  Coleoptera, 
and  Drpiera  « :  bat  perhaps  their  structure  will  be  better 
understood  if  they  are  divided  into  agglomerate  ovaries 
vifiibrancbiTtg  ovaries:  in  the^rr^  the  egg-tubes  form 
tmo  bundles,  in  virhich  the  branches  are  not  discemibley 
as  in  the  Epiemeroj  the  chamaelecm^y,  and  q)iders  : 
and  in  the  second  the  branches  are  distinct,  as  in  the 
Lepidoptera  and  the  majority  of  insects. 

The  number  of  branches  varies^in  different  genera  and 
species.  In  Eckinom/ia  grassa^  a  large  fly,  there  are 
only  the  two  primary  branches  * ;  in  the  commcm  dung- 
bcede  {Qeotrupes  stercorarhts)  these  appear  divided  at 
their  apex  into  fingers ' :  in  ScoHa^  a  Hymenopterous 
genus,  and  the  butterfly  of  the  nettle,  there  are  three 
secondary  branches  on  each  side  ^ :  in  many  other  Lc" 

*  Riflenehw.  J)e  GtiMaL  Int.  11. 

»  Marcel  de  Serres  in  Mem.  du  Mus.  1819.  109.  Plate  XXX. 
Pig.  12.  a.  *  Rifiencfaw.  vH  gvpr,  S3^.   Swamm.  Bibl. 

^«e.  /.  xHi./.  8. «, /,  g,  *•  *  Rid.  i.  104.  t.  xv.  /.  3.  ii.  62. 

t-  xii./.  8.  Treviran.  Arachnid,  t  ir./.  32.  •  Reaum.  iv.  301. 

'  Posselt  Anal,  der  Ins.  t  i./.  28, 29.  «  N,  DicLfHUt. 

*Vfl/.  XXX.  387 -*.  Swamm.  ubi  supr.  ii.  23.  /.  xxxv.f,  3. 


15S        INTERNAL  ANATOMY  OF  INSECTS. 

pidoptera  and  the  humble-bee  there  are  Jour* ;  in  the 
common  louse  there  arejtve^;  in  the  rhinoceros-beede 
and  thecockchafer,  six  ^ ;  in  the  wasp,  seven  ^ ;  eight  in 
the  cockroach  * ;  twelve  in  the  Carabi  and  the  mealworm- 
beetle  ^ ;  thirty  in  the  large  green  grasshopper  {Acrida 
viridissima  ') ;  thirty^two  in  the  cheese-maggot-fly  ^ ;  and 
in  the  hive-bee  more  than  a  hundred  andjifiy  ^ 

The  number  of  eggs  also  contained  in  the  ovaries 
varies.  In  Echinomyia  grossa  there  is  only  one  egg  in 
each,  and  only  two  at  once  in  the  matrix  ^ :  in  anodier 
fly  produced  by  the  cheese-maggot  there  are  Jour  ^;  in 
the  louse  there  are  Jive  ;  in  the  cockchafer  six^;  in  the 
hive-bee  sixteen  or  seventeen  are  visible  at  the  same  time"; 
and  in  the  silkworm-moth  sixh/  or  seventy  ^«  Besides 
the  eggs,  the  tubes  contain  a  pellucid  mucus,  and  at 
their  upper  extremity  the  eggs  are  lost  in  a  granular 
mucous  mass,  in  which,  however,  they  may  still  be  dis- 
covered with  a  microscope  p.  With  r^ard  to  the  ter^ 
mination  of  the  ovaries  or  egg-tubes  internally, — in  those 
that  have  agglomerated  ones  it  is  not  to  be  traced,  the 
whole  appearing  like  an  oblong  obtuse  or  acute  body « : 
but  in  the  branching  ones  it  is  more  easily  traced ;  at 
first  they  converge  in  most  cases  to  a  point ;  this  b  seen 
to  advantage  in  the  caterpillar  of  some  butterflies,  when 
near  assuming  tlie  pupa,  in  which  they  are  readily  dis- 
covered, and  represent  with  great  truth  and  elegance  the 

»  Ibid.  i.  203.  ^  Plate  XXII.  Fig.  2. 

'  Swanim.  M  tupr.  i.  151.    Gaede  Anat,  der  Ins,  t,  ii./.  3, 
0  Swamm.  i.  203. 

«  Gaede  Anai.  der  Int.  20.  /.  If.  9.  '  Ibid.  25, 28.  L  ii./  10. 

»  Ibid.  32.  »»  Swamm.  ii.  74.  »  Ibid.  203.  /.  xix.f.  S. 

k  Rcaum.  iv.  391—.        »  Swamm.  /.  xliii./.  19.        «  Gaede  22. 
»  Swamm.  Bibl.  Nat  i.  203.  *»  Ibid.         '  Riflerschw.  11— 

"  Swamm.  /.  xlii./.  8.    Gaede,  /.  i./.  3.  cc. 
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bod  of  some  blossom  * ;  but  in  time  they  diverge,  and 
sometimes  become  convoluted^;  they  generally  termi- 
nate in  a  dlender  simple  filament,  but  in  the  louse  in  a 
fork  ^ ;  they  are  sometimes  extremely  long,  as  in  the 
waq)  and  I^pidqpiera* ;  in  the  hive-bee  they  appeal*  to 
be  shorter  •. 

IV.  We  fure  nest  to  consider  the  Ooiponior^  or  instru- 
ment by  which  numerous  insects  are  enabled  to  intro* 
doce  their  eggi  into  their  appropriate  situations,  and 
where  the  new-bom  larva  may  immediately  meet  with 
its  destined  food.  As  thb  instrument  is  one  of  the  most 
striking  peculiarities  with  which  the  wisdom  of  the  Ce£« 
ATOR  has  gifted  these  little  animals,  and  in  many  cases  is 
extremely  curious  and  wonderful,  both  in  its  structure 
and  modes  of  operation — though  on  a  former,  occasion  I 
gave  you  a  brief  account  of  several  kinds  of  them  ^,  I 
shall  now  enter  more  at  large  into  the  subject,  and  de- 
scribe these  often  complex  machines,  as  they  are  exhi- 
bited in  most  of  the  different  Orders  of  insects. 

With  regard  to  the  Coleoptera  Order,  there  are  doubt- 
less numerous  variations  in  the  structure  of  this,  organ ; 
but  very  few  have  been  noticed,  and  those  chiefly  bdong 
to  insects  whose  grubs  feed  on  timber.  In  these  it  is 
usually  retractile  one  part  within  another,  like  the  pieces 
of  a  telescope :  in  Bupresiis  it  consists  of  three  long 
and  sharp  lamina^  the  two  lateral  ones  forminga  sheath  to 
the  intermediate  one,  which  probably  conveys  the  eggs^: 
in  Elaier  it  is  a  cylindrical  organ,  terminating  in  a  pair 
of  conical  joints,  which  seem  to  form  a  forceps,  and  in- 
duding  a  tube  probably  conveying  the  egg  to  the  for- 

•  Herold  Sckmett.  t.  v./.  10. 12.  «»  Plate  XXX.  Fio.  12. 

•  Plate  XXII./.  2.  b.     •»  Swaram.  t.  xix.  /.  .4.  *.      •  Ibid.f,  3. 
'  Vol.  I.  p.  355—.  e  De  Gear  iv.  127.  /.  iv./.  1?. 
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ceps,  which  perimps  introdtiees  it  \  The  Oviposttor  of 
Priotms  coriaritis  difiers  from  that  of  CdUidium  violo' 
ceuniy  and  many  Caprlcorns  before  described  ^:  it  ocnsifit^ 
merely  of  a  long  bivalve  piece  ending  in  a  kind  of  for- 
ceps, and  hollowed  above  into  a  channel  for  the  passage 
of  the  eggs  ®. 

In  the  Otihoptera  the  instrmnent  of  oviposition  is 
more  simple ;  in-  Locusta  consisting  merely  of  four  ro- 
bust three-sided  pieces,  two  abo^'e  and  two  below,  the 
former  pair  at  the  end  curving  upwards  and  the  latter 
downwards  ^,  these  pieces  seem  calculated  when  they 
have  Altered  the  earth  to  enlarge  the  burrow,  and  tlie 
animal  appears  able  to  s^arate  them  very  widely  from 
each  other  *•  The  ovipositor  of  Acrida  viridtssimoy  which 
Eke  that  of  many  Hjmienopterous  insects  forms  n  kind 
of  appendage  or  tail  to  the  body,  has  been  described 
both  by  De  Oeer  and  Latreille  as  consisting  of  two  valves 
only  ';  but  in  reality  it  consists  of  5f>,  two  upper  and 
four  lower,  as  you  may  ascertain  by  means  of  a  pin  or 
the  point  of  a  penknife,  which  will  readily  separate  them. 
This  is  confirmed  by  a  figure  of  StoU's  of  a  species  which 
seems  to  connect  Canacepkabts  with  GryUm.  In  this 
Ae  ovipositor  is  considerably  longer  than  the  body  of 
the  animal,  and  is  composed  ci  six  distinct  pieces ;  tiz. 
t!wo  external  ones  stouter  than  the  rest,  and  within  these 
four  others  finer  than  a  hair  and  convolute  at  the  apex  ?. 
Hiere  is  a  considerable  variety  in  the  shape  of  the  ovi- 
positors of  the  Acrida  and  the  cognate  genera: — thus  iu 

•  Dc  Geer  iv.  143.  /.  v./.  16. 

^  Vol.  I.  p.  357.  "  De  Geer  ▼.  62.  U  iii./.  12. 

<  Plate  XV.  Fio.  18.  *  Stoll  SautereL  t.  xxii.  b./.  87>&c. 

'  De  Gccr  iii.  418.  /.  xxlf.  10, 1 1.   Latr.  Gen.  CruH,  et  Ins.  iii.  98. 

■  Stoll  11^  supr,  /.  xiii.  n./.  51. 
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A.  tiridissima  this  organ  is  straight,  in  A.  verrucivora 
bent  like  a  sabre,  and  in  Pieropf^lla  cikifblia  and  some 
others,  the  whole  machine  is  short  and  boat^shaped ;  in 
Soofkura  Vigordi  it  is  also  rough  with  sharp  little  tuber- 
des  K  I  had  an  opportunity  of  observing^  with  reqpeot 
to  the  first  of  these  insects,  that  in  boring,  as  is  the  case 
with  the  CicaddB  and  saw-flies,  the  motion  of  the  yalves 
was  alttmatdy  backwards  and  forwards.  It  appeared 
also  to  me  that  the  two  outer  pieces  of  each  of  the  ap« 
parent  ^tcs  were  fixed  in  a  groove  in  the  margin  of 
the  intermediate  one.  I  saw  this  clearly  with  respeetto 
the  iq;p^  pieces,  and  it  is  most  probable  that  the  lower 
are  similarily  circumstanced.  In  the  cricket  tribe(  Gry//uf) 
the  ovipositor  is  as  long  as  the  abdomen,  very  slender, 
tttrminating  in  a  knob^  It  is  apparenibf  bivalve  like 
^ktX  oi  Jcrida^  bat  I  believe  is  resolvable  into  the  same 
nuBiber  of  pieces* 

In  the  ffooK^i/^oia  iSmtp^era  there  seems  to  be  ^^ 
than  one  tjrpe  on  which  the  ovipositor  is  constructed.  In 
an  insect  very  cooufloa  with  us,  the  froth  froghopper 
{CaxqpU  ^pumaria)f  some  aj^rpadb  is  made  to  dut  ovi»- 
poMtors  last  described,  at  least  the  nnmber  of  pieces  is 
the  same^^^&r  it  has  a  pair  of  external  valves  fimning  a 
fiheadi,  which  mdades  three  sharp  lamina  resembling 
llie  blades  of  a  lancet^  the  middle  one  of  which  can  be  ser- 
prnted  inta  two ;  this  instrument  De  Geer  had  reason 
tatUnk  wsis  sooved  transversdy  like  a  file  ^.  In  the  ia^- 
seetsof  this  Order  so  noted  for  their  soog^  {Cicada\ 
4eve  aDeoDly^uf  pieces;  namely,  two  valves  fbrming  the 

*  Tins  iiweet)  whidi  eminects  CmoeepkaltUy  Acridt^  ke,  \ttt(i  £0- 
cwte,.k  a)sQ  dutiogukkod  by  anteno»  at  first  (iliA>rm  and  tlie^i 
«l»cwn.  »»  De  Geer  iii.  t,  xxiv./.  1,12. 

*  IKA  17c.  /.  xj./.  19.  ^  Vol.  If.  p.  397— 
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sheath,  two  angers  or  borers,  and  au  intermediate  piece 
upcMi  which  they  slide,  each  being  furnished  with  an 
internal  groove  for  that  purpose,  and  the  middle  piece 
with  a  ridge  to  fit;  a  contrivance  of  Divine  Wisdom, 
to  prevent  their  dislocation  when  employed  in  boring ; 
the  angers  terminate  in  a  knob  which  is  externally 
toothed  ^  This  structure  approaches  that  of  the  S^ 
menopteroj  especially  the  saw-flies.  With  regard  to 
the  Heteropterotis  section  of  this  Order— as  they  usually 
do  not  introduce  their  eggs  into  any  substance,  they  have 
no  call  for  any  remarkable  ovipositor,  and  therefore  are 
not  so  furnished*  A  remark  which  will  also  a{^ly  to 
the  Lepidoptera  Order. 

In  the  LibeUtdina  amongst  the  Neuropterd^  an  organ 
of  this  kind  is  sometimes  discoverable.  In  Agrioriy  ILeau- 
mur  noticed  a  part  which  he  conjectured  to  be  an  op/^ 
positor  i  it  consists  of  four  lamina:  or  lancets,  the  interior 
pur  slender,  the  exterior  wider,  and  all  externally  ser- 
rated ^ 

The  insects  of  the  Hyfnenoptera  Order  have  Icmg  heesa 
celebrated  for  the  organs  we  are  describings  whether 
used  as  struosj  augers^  or  darts.  I  formerly  gave  you  a 
veiy  general  account  of  the  s(ta>Sy — I  shall  now  give  you 
a  very  interesting  one  in  deiUil  cojned  from  an  admi- 
rable little  essay  of  Professor  Peck.  "This  instru- 
ment," says  he,  "  is  a  veiy  curious  object ;  and  in  order 
to  describe  it  it  will  be  proper  to  compare  it  with  the 
tenon-saw  used  by  cabinet-makers,  which  being  made 
of  a  very  thin  plate  of  steel,  b  fitted  with  a  back  to  pre- 
vent its  bending.  The  back  is  a  piece  of  iron,' in  which 
a  narrow  and  deep  groove  is  cut  to  receive  the  plate, 

»  Reauni.  v.  177—.  "  Ibid.  vi.  435.  /.  xl./.  %  7. 
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whibhis  fixed :  the  saw  of  the  Tenthredo  is  also  furnished 
with  a  back,  but  the  groove  is  in  the  plate,  and  receives 
a  prominent  ridge  of  ike  back,  which  is  not  fixed,  but 
permits  the  saw  to  slide  forward  and  backward  as  it  is 
thrown  out  or  retracted.  The  saw  of  artificers  is  single^ 
bat  that  of  the  Tenthredo  is  double^  and  consists  of  two 
(listiDct  saws  with  their  backs :  the  insect  in  using  them, 
first  throws  out  one,  and  while  it  is  returning  pushes  for- 
ward the  other ;  and  this  alternate  motion  is  continued 
tin  the  incision  is  efiected,  when  the  two  saws  receding 
from  each  odier,  conduct  the  egg  between  them  into 
its  place.  In  the  artificial  saw  the  teeth  are  alternately 
bent  toward  the  sides,  or  out  of  the  right  line,  in  order 
that  the  fissure  or  kerf  may  be  made  sufiiciendy  wid6 
for  the  blade  to  move  easily.  To  answer  this  purpose 
in  some  measure,  in  that  of  the  Tenthredo  the  teeth  are 
a  Utde  twisted,  so  as  to  istand  obliquely  with  respect  to 
the  right  line,  and  their  point  of  course  projects  a  little 
beyond  the  plane  of  the  blade,  without  being  laterally 
bent;  and  all  those  in  each  blade  thus  project  a  litde 
outwards :  but  the  kerf  is  more  efiectually  made,  and  a 
free  range  procured  for  the  saws,  by  small  teeth  placed 
on  the  outer  side  of  each ;  so  that  while  their  vertical 
e£^  is  that  of  a  sctrn^  their  lateral  effect  is  that  of  a  rasp* 
In  the  artificial  saw  the  teeth  all  point  outward  {towards 
the  end)  and  are  simple ;  but  in  the  saw  of  the  Tenthredo 
they  point  inward,  or  toward  the  handle,  and  their  outer 
edge  is  beset  with  smaller  teeth  which  point  outwards 
[taaards  the  end)  *."  Valisnieri,  Reaumur,  and  De  Oeer 
describe  the  groove  as  being  in  the  back ;  but  in  Mr.* 
Peck's  insect,  if  there  is  no  error  in  his  account,  it  is,  as 

•  ffatural  Hutory  of  the  Slug-worm^  12—./  \%  13. 
^OL.  IV.  M 
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in  the  Cicadce^  in  the  saw  itself  »•  In  the  genus  Cimbex^ 
belonging  to  the  same  tribe»  the  saw  differs  in  8hq)e, 
being  somewhat  sigmoidal  or  resembling  the  letter  S^ 
while  in  that  of  other  saw-flies  it  is  cuUriform  with  a  con- 
cave edge:  other  minor  differences  distinguish  them, 
which  need  not  be  particularized. 

A  similar  structure,  with  regard  to  the  organ  in  ques- 
tion, obtains  in  the  rest  of  the  Hymenopteroy  even  those 
that  use  it  as  a  wei^<Hi  of  o£Eence;  but  the  backs  of  the 
saws  in  them,  composed  of  a  single  piece,  become  a 
sheath  for  the  darts.  The  valves,  however,  vary.  In  most 
of  diose  with  an  exerted  sting,  as  Pimpla^  they  are  linear, 
exerted,  and  as  long  as  the  aculeus  itself^.  In  Proct<h 
trupes  they  appear  to  be  united  so  as  to  form  a  tube  for 
the  ovipositor,  and  are  produced  by  a  prolongation  of 
the  last  abdominal  segment  The  darts  usually  run  in 
two  grooves  of  die  sheath,  and  at  their  apex  are  retro- 
serrulate «.  In  some  oases  the  sheath  itself  is  serrated'. 
The  shanks  of  the  darts  are  connected  with  the  valves; 
so  that  when  these  open  they  are  pushed  out :  sometimes 
on  their  outer  side  they  have  a  triangular  plate  towards 
the  base,  which  prevents  their  being  pushed  out  too  far  ^ 

In  Sirex  and  many  ichneumcms,  in  which  Uie  ovipo- 
sitor is  too  long  to  be  withdrawn  within  the  abdomen,  it 
remains  always  exerted ;  but  in  general  it  is  retracted 
within  that  part  when  unemployed.  In  the  gall-fly  (C^ 
nij^s)  this  instrument  is  really  as  long  as  in  Pimploj  &c. ; 

"  Valisn.  Etperienz,  S^c.  Mwca  de  RosaL  Reaum.  v.  100—. 
De  Geer  e.  916^.  The  last  writer  thought  he  saw  in  the  back  of 
the  saw  itself  a  longitudinal  cavity  (918]^  which  applied  to  the  groove 
would  form  an  open  canal. 

^  Plate  XVI.  Fig.  1.  «  Ibid. 

*  Reaam.  v.  347.  /.  xlix./.  10.  rf,/.     *^  See  above,  Vol.  III.  39Q.  a. 
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but  as  it  18  infitiitdy  more  slender,  when  in  repoee  it  is 
ttHied  up  q>iral]y  and  concealed  within  the  abdom^i. 
It  is  die  puncture  of  this  minute  organ  that  produces  the 
curious  galls  formerly  described  to  you  \  But  the  most 
anomalous  ovipositor  in  this  Ord^  appears  to  be  that 
oiCktysis  (C  ignita^  &c.),  which  is  covered  by  several 
demi-tubes  or  scales  envel<^ing  and  hiding  over  each 
other :  when  these  scales  are  removed,  the  true  ovipositor 
appears,  which  is  of  a  structure  similar  to  that  of  the  rest 
of  the  Order,  but  the  vdves  are  long  and  slender  with 
Adr  summit  generally  visible  without  the  anus**. 

Though  die  ovipositor  of  the  majority  of  Dipterom  in«- 
sects  is  a  tube  with  retractile  joints  ^,  in  the  crane-flies 
dus  organ  is  different,  and,  Ifke  that  of  Acrida  above  de* 
scribed,  consists  of  what  at  first  sight  appeur  two  valves^ 
but  each  of  whidi  is  formed  of  two  pieces,  the  upper 
ones  dmxp  and  longer,  and  the  lower  pair  Uunt  Hie 
tipper  pair  forms  the  auger  that  bores  a  bole  in  the 
groimd,  and  the  lower  conducts  the  eggs  into  it  after  it 
is  bored*. 

In  the  Aptera  and  Arachnida  in  general  there  seems 
no  remaikaMe  instrument  of  this  kind ;  but  Treviranns 
has  described  <me  in  spiders  for  extruding  the  qggs  of  a 
angular  construction.  It  is  an  oval  {date  lying  between 
die  external  gmtals  and  ^nning  organs,  and  is  com- 
posed of  a  Bffinber  of  small  screw-shaped  cartilages,  oon- 
neeted  together  in  the  most  wonderful  manner.  There 
»e  few  organs,  he  observes,  in  the  animal  kingdom  which 

•  See  above.  Vol.  f .  448—. 

^  De  Gecr  ii.  835. /.  xxviii./ ^,  21.  Plate  XV.  Fi«.  3^.  This 
figure  was  drawn  by  a  friend— the  organ  neems  more  exerted  than  in 
De  Geei^s.    I  canaot  make  out  die  little  appendage  at  the  eAd. 

*  Plate  XVI.  Fig.  %  3.  •»  Rcanm.  v.  19—.  /.  m.f.  3-6. 
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for  their  artificial  mechanism  can  be  compared  with  thi& 
Each  cartilage  inosculates  very  closely  in  the  adjoining 
one,  and  all  are  besides  bound  together  by  a  strong  skin*. 
The  manner  in  which  the  eggs  of  insects  wrejicundated 
by  the  male  sperm  is  one  of  those  mysteries  of  Nature 
that  are  not  yet  fully  elucidated  and  understood.  We 
can  readily  conceive  that  all  the  eggs  may  be  fertilized 
by  a  single  intercourse  in  the  case  of  insects  which,  like 
the  Ephemera  and  Trichoptera^  exclude  the  whole  mass 
at  once;  or  like  many  moths  and  butterflies,  in  a  very 
short  time  afterwards ;  but  the  subject  becomes  much 
more  difficult  to  explain  when  we  advert  to  the  female 
of  the  hive-bee,  the  whole  number  of  whose  eggs,  de- 
posited in  t^  years^  are,  as  Huber  has  demonstrated, 
in  like  manner  fertilized  by  a  single  act  ^ : — ^if  you  bear 
in  mind,  however,  what  I  have  lately  observed  with  re- 
gard to  Malpighi's  discovery  of  a  sperm-reservoir  in 
insects,  you  will  more  readily  comprehend  how  in  this 
case  Agtadual  fecundation  may  take  place.  The  princi- 
pal objection  to  this  solution  of  the  difficulty  in  the  case 
before  us,  is  derived  from  the  very  small  size  of  the  organ 
supposed  to  be  destined  for  this  purpose — it  being 
scarcely  bigger  than  the  head  of  a  pin^ :  it  seems  there- 
fore incredible  that  it  should  retain  any  portion  of  an 
extraneous  fluid  at  the  end  of  twelve  or  eighteen  months, 
and  still  more  unlikely  that  the  fluid  should  in  the  in- 
terval have  sufficed  for  the  slightest  moistening  of  not 
fewer  than  30,000  or  40,000  eggs.  Tlie  only  hypoth^is 
that  seems  at  all  to  square  with  this  fact,  is  that  of  Dr. 
HaightOB^-^hat  impregnation  is  the  result  not  of  any 

•  Arachnid.  40.  *»  Huber  Nouvel.  Obterv,  I  106. 

*  Swamm.  Bibl,  Kat,  t.  xix./.  2. 
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actual  contact  of  the  sperm  with  the  eggs,  but  oF  some  un- 
known sympathetic  influence*,  or  rather  perhaps  of  some 
penetrating  eflBuvia  or  awa  semitialiSf  which,  though 
small  in  quantity,  it  may  retain  the  power  of  emitting  for 
a  long  period. 

Certain  female  moths,  of  the  species  of  that  family 
which,  from  the  i*emarkable  cases  or  sacs  the  larvss  in- 
habit, the  Germans  call  sack — trager^  before  noticed  **, 
bave  been  supposed  to  have  the  faculty  of  producing  fer- 
tile ^gs  without  any  sexual  intercourse;  and  various 
observers,  after  taking  great  pains,  appeared  to  have  sa- 
ti^u:toriIy  proved  the  fact;  so  that  some  doubted  whether 
these  insects  produced  any  males  at  all  ^  The  enigma 
was  at  length  explained  by  the  accurate  Von  Scheven 
At  first  his  experiments  were  attended  with  the  same 
salt  as  those  of  his  predecessors;  but  upon  making  them 
more  carefully,  and  separating  what  he  ccmceived  to  be 
the  female  from  the  male  pupae,  he  ascertained  not  only 
the  existence  of  a  female  in  the  species  he  examined 
(Pyche  vestita\  but  that  when  thus  secluded  she  laid 
harren  eggs ;  evidently  proving  that  in  the  contrary  in- 
stances above  alluded  to,  an  unperceived  sexual  inter- 
course must  have  taken  place^.  Though  he  thus  ascer- 
tained that  these  insects  do  not  in  this  respect  deviate 
from  the  general  rule,  he  remarked  or  confirmed  several 
&cts  in  their  economy  sufficiently  anomalous  and  strik- 
rog ; — as  tlmt  the  female  is  not  only  without  wings,  but 
witli  scarcely  any  feature  of  a  mothy  much  more  closely 
resembling  a  caterpillar;  and  that  in  ordinary  circum- 

»  PhUoi.  Trans.  1797.  80.  *•  Vol.  I.  p.  46 J. 

*  Compare  Reaum.  iii.  153.    Pallas  Act.  Kat.  Cur.  176?.  iii.  430. 
Wun.  Verzeich.  292.  "  Katurfor  St^  xx.  59—. 
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stances  she  never  attempts  to  leave  the  pup»<Gase  in 
which  she  has  been  disclosed,  but  that  being  there  im- 
pr^nated  by  the  male,  she  there  also,  apparently  aftar 
the  manner  of  the  female  Cocci^  deposits  her  eggs,  which 
hatching  produce  young  larvae  that  make  tUeir  way  oat 
of  the  case^  and  thus  seem  to  originate  without  materoal 
interference  *. 

But  the  most  remarkable  fact  bearing  upon  this  head, 
though  as  relating  t(^  a  vimparous  insect  it  does  not 
strictly  belong  to  it,  is  the  impregnation  of  the  fonale 
Aphidesy  or  plant-lice,  before  alluded  to^.  If  you  take  a 
young  female  Aphis  at  the  mcnnent  of  its  birth,  and  ri- 
gorously seclude  it  from  all  intercourse  with  its  kiud, 
only  providing  it  with  proper  food,  it  will  produce  a 
brood  of  young  ones :  and  not  only  this ;  but  if  one  <A 
these  be  treated  in  the  same  way,  a  similar  result  will 
ensue,  and  so  on,  at  least  to  the^^A  generation  ! !  to 
which  period  Bonnet,  who  first  made  an  accurate  series 
of  observations  on  this  almost  miraculous  fact,  success- 
ffally  carried  his  experiments,  till  the  approach  of  winter 
and  the  want  of  proper  food  forced  him  to  desist  ^ ;  and 
Lyonet  extended  it  still  further  ^.  It  is  now  generally 
admitted  as  an  incontestible  fact,  that  female  Aphides 

*  It  does  not  appear  to  be  clearly  decided  whether  the  eggs  are  ex- 
truded from  the  female,  or  whether  dying  immediately  after  fecunda- 
tion they  are  hatched  within  her  body.  As  the  y^uog  larvas  cer- 
tainly are  hatched  in  the  pupa  (not  merely  within  the  exterior  case 
of  bits  of  grass,  &c.,  which  includes  it)  which  the  body  of  the  insect 
must  fill,  it  does  not  seem  easy  to  conceive  how  she  can  find  room 
for  oviposition ;  and  yet  Von  Scheven  expressly  says  that  one  female 
of  Pi,  vestita — which  being  kept  from  all  access  to  the  male  actually 
left  the  pupa-case  and  wandered  about  the  glass  which  contained 
them— laid  unfruitful  eggs.  ^  Vol.  I.  p.  32, 175. 

'  Bonnet  i.  19—.  *»  Reaum.  vi.  551. 
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liftve  the  faculty  of  giving  birth  to  young  ones  without 
having  had  any  intercourse  with  the  other  sex.  How 
are  we  to  explain  this  most  extraordinary  fact  ?  Are 
we  to  suppose  with  Bonnet  that  these  insects  are  truly 
androgynous,  as  sUibtly  uniting  both  sexes  in  one  ?  This 
supposition^  however,  is  completely  overturned  by  the 
circumstance,  that  there  are  actuaUy  male  as  well  as 
female  Aphides^  and  that  these,  as  was  first  observed 
by  Lyonet,  are  united  towards  the  close  of  the  summer 
in  the  usual  manner^.  The  most  likely  supposition 
dierefore  is,  that  one  conjunction  of  the  sexes  SMffices 
for  the  impr^nation  of  all  the  females  that  in  a  succes- 
sion of  generations  spring  frcmi  that  union.  It  is  true 
that  at  the  first  view  this  su{^x»ition  appears  incredible^ 
contradicting  the  general  laws  and  course  of  nature  in 
the  production  of  animals.  But  the  case  of  the  hive-bee^ 
stated  above,  in  which  a  single  intercourse  with  the 
male  fertilizes  all  the  eggs  that  are  laid  for  the  space  of 
too  years,  and  in  the  case  of  a  common  spider  men- 
ti(»ed  by  Audebert  ^,  for  many  years,  shows  that  the 
sperm  preserves  its  vivifying  powers  unimpaired  for  a 
[  long  period,  indeed  a  longer  period  than  is  requisite  for 
die  impregnation  of  all  the  broods  that  a  female  Aphis 
[  can  produce*;  and  if  immediate  contact  with  the  fluid  be 
\  not  necessary,  who  can  say  that  this  is  impossible  ?  It 
I  is,  however,  one  of  those  mysteries  of  the  Creator  that 
human  intellect  cannot  fully  penetrate.  But  this  anomaly 
in  nature  is  not  wholly  confined  to  the  Aphides ;  since 
Jorine  has  ascertained  that  the  same  thing  takes  place 
^th  Daphnia  pennata  Mull  {MonoaUus  Pvlex  L.),  one 

*  Rcaum.  vi,  552.  «»  N,  Diet.  d'HisL  Nat,  ii.  284. 
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of  Branchiopod  Crustacea  K  It  is  worth  observiog 
whether  the  female  Aphides  in  their  natural  state,  I  oieaD 
those  of  the  summer  or  viviparous  broods,  have  inter- 
course with  (he  male.  I  think  I  have  noticed  males 
amongst  them ;  but  they  seem  to  become  most  nume- 
rous in  the  autumn,  preparatory  to  the  impregnation  of 
the  oviparous  females*  The  object  of  this  law  of  the 
Cb&ator  is  probably  the  more  ready  multiplication  of 
the  species  **. 

As  to  the  period  of  gestation^  most  insects  heffxx  to  lay 
their  eggs  soon  after  fecundation  has  taken  place:  bat 
in  some  Arachnida,  as  the  Scorpion,  which  seems  to  be 
both  oviparous  and  ovo-viviparous,  nearly  a  year  inter- 
venes, and  the  egg&  increase  Xjojbur  times  the  size  which 
they  had  attained  at  that  period,  before  they  are  ex- 
truded ^.  The  time  that  is  required  to  lay  the  whole 
they  are  to  produce,  varies  also  in  insects.  In  this  re- 
spect they  may  be  divided  into  two  great  classes: — those 
namely  which  deposit  the  whole  at  onc^,  as  Ephemerinay 
Trichopteroj  &c.,  and  those  which  deposit  them  in  swy 
cession,  occupying  in  this  operation  a  longer  or  shorter 
period.  Many  in  the  ^5^  class,  as  the  Trickoptera  or 
caseworm-flies,  envelope  their  eggs  in  a  gelatinous  sub- 
stance ^,  which  renders  their  extrusicm  in  a  mass  more 
easy.     Of  the  second  class,  which  includes  by  fai*  the 

•  N.  Diet.  d'HuL  Nat.  ix.  125.  Bonnet  and  Jurine  both  found 
that  the  female  Aphides  and  Branchiopods  that  were  fertile  without 
the  usual  intercourse  of  the  sexes  were  less  fruitful  than  their  mother, 
and  those  of  the  last  generation  less  so  than  the  first.  Latr.  Hist* 
Nat,  des  Crust,  et  Ins.  xi.  292. 

^  See  more  on  the  subject  of  fecundation,  Vol.  II.  p.  154—.  ^S9 — . 

«  N.  Diet.  d'Hist.  Nat.  xxx.  426.  •*  Vol.  III.  p.  68. 
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greater  proporti^m  of  insects^  some  exdade  the  whole 
namber  in  a  very  short  period,  others  require  two  or 
three  days  or  a  v/esk,  as  die  cockroach  * ;  and  others,  as 
the  queen-bee,  not  less  than  two  years.  Tlie  eggs  in  the 
ovaries  of  the  last  vary  infinitely  in  size ;  those  that  have 
entered  the  oviduct  have  arrived  at  maturity,  while  the 
rest  grow  gradually  smaller  as  they  approach  the  capil- 
lary extremity  of  the  tubes,  where  they  become  at  length 
invisible  to  the  h^hest  magnifier  ^  In  many  insects 
the  ^gs  seem  neariy  to  have  reached  their  fiill  growth 
preriottdy  to  the  exclusion  of  the  female  Srom  the  pupa ; 
and  this  exclusion  and  the  impregnation  and  laying  of 
the  eggs  rapidly  succeed  each  odier.  One  moth  {Hy^ 
fogtpma  dispar)j  which  is  remaricable  for  the  number 
of  ^gs  she  contains,  sometimes  deposits  them,  even  be- 
fore they  are  fecundated,  in  the  pupa-case  ^.  But  in 
other  cases  the  sexual  union  is  not  so  immediate,  and 
some  time^  longer  or  shorter,  is  requisite  for  the  due  ex- 
pansion of  the  ^gs ;  and  the  ovaries  of  the  animal  swell 
so  much,  as  often  to  enlarge  the  abdomen  to  an  extraor- 
dinary bulk :  this  is  seen  in  a  very  common  beetle  {Chry' 
somela  Pofygoni)  that  feeds  upon  the  knot-grass ;  but  in 
no  insect  is  it  so  striking  as  in  the  female  of  the  white 
i  ants,  whose  wonderful  increase  of  size  after  impr^paticm- 
I       I  have  related  to  you  on  a  former  occasion  \ 


Ishall  conclude  this  subject  with  a  few  observations  upon 
ovo-imnparous  insects:  supposednetders^  and  hfbridsj  which^ 
AoDgh  th^  do  not  fall  in  regularly  under  any  of  the  fore- 
going heads,  may  very  well  have  a  place  in  this  letter. 

'  De  Gecr  iii.  533.  *  Swamm.  i.  203.  b.  /.  xix./.  3. 

*  Reaum.  ii.  66.  ^  Vol.  II.  p.  36. 
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1*  It  has  already  been  observed  that  there  are  a  few 
aoo-wjiparous  insects  %  the  young  of  which  exist  in  the 
ovaries  at  first  as  eggs,  but  are  hatched  within  the  body 
of  the  mother,  and  come  forth  in  the  living  fi>rm  of  a 
larva  and  sometimes  even  of  a  pupa.  Of  the  first  de^ 
scription  are  certain  Dipiera^  the  ufyhides^  and  the  &of> 
pion. 

Reaumur  has  described  two  modes  in  which  the  lar- 
vae of  the  first  are  arradgedin  the  matrix  of  the  mother. 
In  some  they  are  heaped  tc^ther  without  much  ap- 
pearance of  order,  being  placed  merely  parallel  to  eadi 
other  ^;  but  in  others  they  are  arranged  in  a  kind  of  ri- 
band— the  length  of  the  litde  animals,  which  are  also 
parallel,  fcnrming  its  thickness — rolled  up  like  the  main- 
i^ring  of  a  watch  ^.  These  larvse  in  general  are  not  di- 
vided into  two  masses  corresponding  with  the  pair  of 
ovaries  in  other  insects,  but  form  only  a  single  one^« 
You  must  not  suppose  that  these  little  fetuses  lie  naked 
in  the  womb  of  the  mother ;  each  has  its  own  envel<^ 
farmed  of  the  finest  membrane,  which,  however,  is  not 
entirely  divided  frcHu  that  of  those  adjoining  to  it,  but 
appears  to  be  one  tube,  which  becomes  extremdy  slen- 
der betweoi  each  individual,  so  as  when  drawn  out  to 
look  like  a  chain  ^.  Reaumur  seems  to  have  thought 
that  in  these  flies  the  larvae  were  never  confined  in  any 
other  case  or  egg  ^ ;  but  De  Geer  sometimes  found  eggs 
in  the  body  of  Sarcophaga  camaruzj  though  most  gene- 
rally larvae,  fi'om  which  he  conjectures  that  it  is  reaUy 
evo-viviparousj  the  eggs  being  hatched  in  the  body  of 

"  Vol.  III.  p.  64—.  «•  Plate  XXII.  Fig.  4. 

'  Ibid.  Fig.  3.  *  Reaum.  iv.  414. 

•  Ibid,  t,  xxvin./.  14,  15,  '  Ibid,  404. 
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the  mother  K  As  these  flies  are  all  canuvotou%  and 
their  office  is  to  remove  putrescent  flesh,  you  may  see  at 
oDe  glahce  the  object  of  Pbovidxnce  in  this  law  of 
natare— that  no  time  may  be  lost,  and  the  animal  ex<* 
ercise  its  function  as  soon  as  it  is  disclosed  firom  the 
matrix. 

The  Aphides^  so  fruitful  in  singular  anomalies,  are 
o?o-Tiviparou8,  as  I  have  before  hinted  **,  at  one  period 
of  the  year,  that  b  during  the  summer,  but  strictly  ovi» 
parous  at  its  dose.  From  the  eiqperiments  of  De  Gteer, 
howe?er,  upon  Aphis  Basaf  it  would  a{q)ear  that  this 
bcuky  is  not  conferred  upon  the  same  individuals,  but 
only  upon  those  of  different  generations  of  the  same 
species ;  all  the  generations  being  ovo-viviparous  except 
the  last^  which  is  oviparous  ^ :  nor  does  it  a(^>ear,  as 
has  been  sometimes  imagined,  that  it  is  common  to  the 
whole  genus.  De  Geer  •observed  a  species  in  the  fir, 
whidi  makes  curious  galb  resembling  a  fir  cone  {Aphis 
Abietis)^  which  appeared  never  to  be  ovo-viviparous  <^« 

With  regard  to  scorpions^  it  does  not  seem  clear  that 
they  are  ahmfs  ovo-viviparous:  M.  Dufbur  twice  found 
m  the  midst  of  the  ^^gs  nearly  mature,  a  young  scorpion 
which  appeared  to  him  at  large  in  the  canity  of  the  abdo- 
men ;  it  was  so  large  that  it  was  difficult  to  comprehend 
how  it  could  possibly  be  excluded  from  the  animal,  with- 
out an  extraordinary  operation  ^  The  jnipiparoitf  insects 
(mppcboscoj  &C.)  have  been  sufficiently  noticed  before  ^ 

2.  I  have  already  in  several  of  my  former  letters  stated 


•  De  Geer  vi.  63-.  ^  Vol.  I.  p.  175. 

•  De  Geer  ui.  70—.  "  Ibid.  128. 

\  N.  Did.  d'Hist.  Kai.  xxx.  426—.  '  Vol.  III.  p.  64—. 
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to  you  what  the  modem  doctrine  of  physiologists  is  with 
respect  to  certain  individuals,  usually  forming  the  most 
numerous  part  of  the  community  with  insects  living  in 
society,  that  were  formerly  supposed  to  be  neuters^  or  as 
to  their  sex  neither  male  nor  female — ^that  they  are  in 
almost  every  instance  a  kind  of  abortive  females,  fed  with  { 
a  different  and  less  stimulating  food  than  that  appropri-  1 
ated  to  those  whose  ovaries  are  to  be  developed,  and  in 
consequence  in  most  instances  incapable  of  conception*. 
Upon  these  sterile  females,  you  also  heard,  devolve  in 
general  the  principal  labours  of  their  respective  colonies, 
showing  the  beneficent  design  of  Providence  in  exempt- 
ing them  from  sexual  cares  and  desires,  and  meriting  for 
them  the  more  apprc^riate  name,  now  generally  used,  of 
^aoorkers.  The  difierences  in  the  structure  of  ^e  female 
bee  and  the  workers  were  also  then  accounted  for;  and 
fiimilar  reasoning  may  be  had  recourse  to  with  regard  to 
those  of  ant%  in  which  the  worker  and  the  female  differ 
still  more  materially.  My  reason  for  introducing  this 
subject  here,  is  to  observe  to  you  that  I  have  some 
grounds  for. thinking  that  this  system  extends  further 
than  is  usually  supposed,  and  that  to  each  species  in 
some  Coleopterous  and  other  genera  there  are  certain 
individuals  intermediate  between  the  male  and  female; 
this  I  seem  to  have  observed  more  especially  in  Copris 
and  Onthophagus.  For  in  almost  every  British  species 
in  my  cabinet  of  these  genera  I  possess  such  an  indivi- 
dual, distinguished  particularly  by  having  a  horn  on  the 
head  longer  than  that  of  the  female,  but  much  shorter 

•  Vol.  II.  p.  60,  110—,  118—,  126—,  130—.  The  neuters  of 
the  Termites,  however,  (p.  33.)  seem  to  be  a  dblinct  sex,  if  I  may 
so  speak  -  aud  to  merit  that  name. 
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tlum  that  of  the  male.  I  once  observed  a  pair  of  P^- 
totma  oUraceoj  a  very  pretty  bug,  in  coUu^  both  sexes 
being  oraamented  with  white  spots,  and  by  them  stood 
a  third  distinguished  from  them  by  red  ones.  I  do  not, 
iKmever,  build  on  this  circumstance,  though  singular ; 
but  mention  it  merely  that  you  may  keep  it  in  your  eye. 
It  would  be  curious  should  it  turn  up,  that,  to  answer 
some  particular  end  of  Providence,  in  some  tribes  of 
insects  there  are  two  kinds  of  malesy  as  in  the  gregarious 
ones  two  descriptions  of  females. 

I  am,  &c. 


LETTER  XLIII. 


INTERNAL  ANATOMY  AND  PHYSIOLOGY 
OF  INSECTS,  CONCLUDED. 

MOTION. 

We  have  seen  upon  a  former  occasion  the  great  variety 
of  movements  that  insects  can  perform,  and  of  the  ex- 
ternal organs  with  which  they  perform  them  * :  but  we 
are  now  to  consider  the  internal  apparatus,  by  the  im< 
mediate  action  of  which  they  take  place — their  system  of 
muscles.  When  we  reflect  upon  the  wonderful  velocity, 
their  size  considered,  with  which  many  insects  move,  and 
the  unparalleled  degree  of  muscular  force  that  many  ex- 
ert *',  we  feel  nt)  small  degree  of  curiosity  to  know  some- 
thing of  that  part  of  their  internal  structure  that  pro- 
duces these  almost  incredible  effects.  I  shall  in  the 
present  letter  endeavour  in  some  degree  to  gratify  that 
curiosity,  and  give  you  an  account  of  the  muscles  of  these 
little  animals, — first  considering  them  in  general  /  and 
then,  as  far  as  my  information  goes,  adverting  to  those 
in  particular  that  move  the  different  parts  and  organs  of 
an  insect's  body. 

»  Vol.  II.  Letter  XXII.  Vol.  III.  Letters  XXXIV.— XXXVL 
b  Vol.  II.  p.  280,  295—,  306,  310-.  &c. 
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L  The  muscles  of  insects  may  be  considered  in  gene- 
ral as  to  their  Qr^'n ;  Substance^nd  Parts,'  Shape;  Co- 
lour; Kinds;  Attachment;  and  Motions. 

L  Origin,  The  origin  of  the  muscular  fibre  in  the 
higher  animals  is  from  the  Uood^  the  globules  of  which, 
by  their  coagulation  in  a  series^  appear  to  form  it  * ;  and 
m  insects  it  is  derived  from  the  same  universal  source  of 
nutrition  and  accretion,  but  not  till  it  has  been  concreted 
into  the  adipose  tissue  or  epiploon  before  noticed  ^.  In 
the  pupa  of  the  cabbage-butterfly,  Herold  observed  that 
this  substance  first  assumed  a  fine  flocky  appearance  and 
a  blue-green  colour,  and  that  from  it  so  changed  were 
produced  tender  bundles  of  muscular  fibres,  extending 
in  various  directions,  the  epiploon  itself  decreasing  in 
proportion  as  they  were  formed  ^. 

ii«  Substance  and  Parts.  The  muscular  fibre  in  ver- 
tebrate animals  appears  to  consist  of  globules  arranged 
in  a  series,  and  of  no  larger  diameter  than  those  of  the 
Uood,— ^e  mean  diameter  of  which  in  the  human  sub- 
ject, Yfbffa  measured  under  the  microscope  by  a  micro- 
meter, is  found  to  be  about  -^^  th  part  of  an  inch  \  When 
Ckivier  published  his  immortal  work  in  1805,  the  powers 
of  any  magnifier  then  constructed  were  not  sufficient  to 
enable  this  great  physiologist  to  arrive  at  the  simple 
fibre  * ;  but  Mr,  Bauer,  by  the  use  of  improved  glasses, 
amongst  other  discoveries  that  will  immortalize  his  name, 
was  the  first  to  detect,  under  the  directions  of  Sir  E. 
Home,  the  ultimate  thread  of  which  the  muscular  bun- 
dles are  composed  ^«     Chemists  distinguish  the  substance 

*  PMot.  Trans.  1818.  174.  t.  viii./.  4—6. 

*  See  aborve^  p.  160—.  "  SchmetterL  105. 

«  Pmos.  Tram,  1819.  172,  174,  187.        •*  Anat.  Comp,  I  90. 
'  Pikilos.  Trans.  1819.  175. 
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of  which  we  are  speakings  by  the  name  o(Jibrine.  By 
the  abundance  of  azote  or  nitrogen  that  enters  into  its 
composition,  it  possesses  a  character  of  animalizaticm 
more  marked  than  any  other  animal  substance ;  and  its 
elements  are  so  approximated  in.sthe  blood,  that  the 
slightest  stagnation  causes  them  to  coagulate :  and  the 
muscles  are  without  doubt,  in  the  living  subject,  the 
only  organs  that  can  separate  this  matter  from  the  mass 
of  blood,  and  appropriate  it  to  themselves*.  The 
primary  bundles  of  muscles  are  formed  of  the  simple 
fibres,  and  the  secondary  are  the  result  of  an  aggrega- 
tion of  the  primary.  The  smaller  bundles  are  not  al- 
ways exactly  parallel  to  each  other,  but  must  in  many 
cases  diverge  more  or  less,  to  produce  those  variations 
in  shape  observable  in  the  muscles  themselves:  there 
are  intervals  therefore  between  the  bundles,  which  in 
some  animals  are  filled  by  a  cellular  substance^.  Pro- 
bably much  of  this  statement  will  apply  in  most  in- 
stances to  the  muscles  of  inseciSy  but  we  may  conclude 
that  the  globules  that  form  them  are  infinitely  smaller^. 
Lyonet  has  given  some  interesting  observations  with 
regard  to  those  of  the  caterpillar  of  ihe^Cossus :  he  de- 
scribes them  as  of  a  soft  transparent  substance^  capable 
of  great  extension,  covered  and  filled  by  silver  tubes  of 
the  bronchia^  penetrated  by  the  nerves,  and  containing 
oily  particles.  Each  muscle  was  enveloped  in  mem- 
brane, and  was  composed  of  many  parallel  bands,  con- 
sisting of  bundles  of  fibres  enveloped  likewise  in  sepa- 
rate membranes.  The  fibres  themselves,  (but  it  is  doubt- 
ful whether  he  arrived  at  the  ultimate  term  of  muscular 
fibre,)  in  a  favourable  light  and  under  a  good  magnifier, 

»  Cuv.  ubi  supr.  90-.  *»  Cuv.  Tbid.  I  89—. 

'  Sec  above,  p.  85. 
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appeared  to  be  twisted  spirally  ^.  In  spiders  the  muscles 
seemed  to  him  to  consist  of  iXDo  substances,  the  <»ie  soft 
and  the  other  hard,  the  last  forming  a  kind  of  stiff 
twisted  filament^.  A  muscle  thu?  composed  of  differ- 
ent bundles'  of  fibres  may  be  stated  as  to  its  parts^  in 
insectSy  to  consist  of  base,  middle,  and  apex :  the  base  is 
that  part  by  which  they  are  fixed  to  any  given  point  of 
the  internal  sur&ce  of  the  crust,  or  of  one  of  its  pro- 
cesses, which  serves  as  their  fiilcrum ;  the  apex  is  that 
part  by  ^diich  they  are  fixed,  either  mediately  or  imme- 
diately, to  the  organ  to  be  moved;  and  the  middle  is 
the  remainder  of  the  muscle.  We  usually  discover  in 
them  no  inflation  of  the  middle  corresponding  with  the 
^6%  of  the  muscles  in  vertebrate  animals;  they  occa- 
sionally, however,  terminate  in  a  tendon^  as  those  of  the 
thighs  and  legs;  but  these  tendons  are  of  a  different  na- 
ture fix>m  the  fibrous  ones  of  warm-blooded  animals ; 
for  they  are  hard,  elastic,  and  without  apparent  fibres : 
the  fleshy  ones  of  the  muscle  envelope  them;  and  are 
inserted  in  their  surface  ^. 

liL  Shape.  The  muscles  of  insects  are  usually  linear j 
with  paralld  sides ;  some  are  cylindrical^  as  those  of  the 
wings  of  the  LibeUtdina  ^ ;  and  others,  as  those  that 
move  the  legs  in  the  caterpillar  of  the  Cossusy  are  trian- 
gular ^.  In  the  suctorious  mandibles  of  the  grub  of  a 
common  water-beetle^  they  are  pennifonoy  or  shaped 
fike  a  feather ;  and  some  in  the  Cossus  are  forked'.   Un- 

• 

•  Lyonet  Anat.  t  iv./.  3.  *  Ibid.  93—. 
'^  Cuv.  Anat,  Camp.  i.  134. 

^  Chabrier  Sur  le  Vol  des  Ins.  c,  i.  445. 

*  Plate  XXI.  Fig.  6.  a. 

'  De  Geer  iv.  /.  xv./.  11,  inn,  op,  '  Lyonet  Anai.  93. 
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der  this  head  I  may  also  observe,  that  the  muscles  are 
sometimes  extremely  slender  threads,  crossing  eack 
other,  and  ^ften  curiously  interwoven  in  various  direc- 
tions, so  as  to  resemble  lace  or  fine  gauze,  as  may  be 
Been  in  the  alimentary  canal  df  some  caterpillars* ;  soffle*- 
times  also  diey  surround  part  of  this  organ,  like  a  series 
of  minute  rings  **. 

iv,  ColGur.  The  most  usual  colour  of  the  muscles  of 
insects  is  nx>hite :  those  for  flight  however,  according  td 
Chabrier,  diffisr  from  the  rest,  by  being  of  a  deeper  and 
reddish  colour  <^;  and  I  have  observed  likewise  that  those 
in  the  head  of  the  stag-beetle,  when  dried  at  least,  are 
red,  and  look  something  like  the  flesh  of  warm-blooded 
animals. 

V.  Kinds  and  Denomination.  In  general,  musdes 
may  be  regarded  as  divided  into  primary  and  secondary 
— the  primary  being  the  muscles  by  which  the  principal 
movements  of  any  organs  are  effected,  and  the  second" 
ary  their*  auxiliaries  which  are  the  cause  of  svbordinaU 
movements  ^.  Every  muscle  almost  has  its  antagonist, 
the  action  of  which  is  in  an  opposite  direction ;  so  that 
when  it  is  equal,  the  organ  to  which  they  are  attached 
remains  without  motion ;  but  when  that  of  one  prepon- 
derates, a  movement  in  proportion  takes  place  *.  The 
principal  antagonist  muscles  diat  may  be  found  in  insects 
are  the  following.  1.  Levator  mnscles  that  raise  an  or- 
gan, and  Depressors  that  depress  it  2.  Flexors  that 
bend  an  organ,  and  Extensot*s  that  unbend  or  extend  it 

•  Lyonet  Anat.  t  xiii./.  1,  2, 

»»  Raradohr  Anat.  t.  v./.  1.  <?./.  3. 

**  Chabr.  nhi  supi:  440—.  ^  Ibid.  442,  &c. 

•  iST.  Diet.  d'HisL  Nat,  xxii.  80. 
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5.  Abductors  that  draw  an  organ  bacJc^  and  Adduciois 
that  draw  \i  forwards.  4,  Constrictors  that  contract  an 
opening,  and  Laxators  that  relax  it.  5.  Supinators  that 
/»nt  die  underside  of  an  organ  upwards,  and  Profiators 
that  return  It  to  its  natural  situation.  Some  of  these 
muscles  in  insects  like  some  of  their  articulations  and 
their  spinal  chord  *,  seem  to  exercise  a  double  function, 
—thus  the  levators  and  depressors  of  the  wings  are  con- 
strictors and  laxators  of  the  trunk  \  .  At  first  it  may 
seem  that  insects,  not  having  the  poWer  of  turning  up 
the  hand,  cannot  have  the  Supinator  and  Pronator  mus- 
cles; but  some  muscle  of  this  kind  must  be  in  the  Chyl- 
lotdpa^  and  in  those  that  have  a  versatile  head  ^. 

V.  Attachment  and  Insertion.  The  attachment  and 
insertioii  of  the  musdes  in  insects  in  general  is  to  the  iji- 
terior  of  the  crust,  or  to  some  of  its  internal  processes 
as  a  fulcrum,  and  to  the  organ  to  be  moved.  In  some 
cases,  however,  the  muscles  act  upon  the  oj'gan  by  the 
mtervention  of  other  bodies.  Thus,  those  that  move 
the  wings  are  often  attached  to  little  bones,  as  Chabrier 
caUs  them  **,  which  are  connected  with  the  base  of  the 
wfaigs  by  ligaments.  In  the  Dynastidde  and  other  La- 
mellicoms,  and  the  LibelhUina,  &c.,  ji  remarkable  pro- 
vision is  made  for  giving  a  vast  increment  of  force  to  the 
mosdes  of  the  wings,  by  means  of  caps  or  cupules  sur- 
mounted by  a  tendon,  which  receive  their  extremity ;  the 
tendon  terminating  in  a  fine  point  attached  to  the  wing, 
and  thus  more  muscles  are  brought  to  bear  upon  it  •• 

•  Vol.  hi.  p.  663,  670.    See  above  p.  21. 
»  Chabrier  SurleValdet  Ins.  c.  i.  446.  «  Vol.  HI.  p.  411- 

^  Uhitupr,  437, 439.  •  Plate  XXH.  Fig.  1 1,  12.  c. 

Chabrier  uln  $upr.  c.  iii.  /.  xi.  viii./.  9.  S.  D.  i,  L  c.  i.  440—. 
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Chabrier  seems  to  think  that,  in  some  cases,  the  back 
that  intervenes  between  each  pair  of  wings  is  the  me- 
dium by  which  the  muscles  act  upon  it  ^« 

vi.  Motions.  Irritability  is  the  universal  distinction  of 
the  muscular  fibre, — when  put  in  action  by  the  will  or 
involuntarily,  it  causes  it  to  contract  or  become  shorter; 
and  the  intermediate  agents  of  the  will  and  other  causes 
are  the  navesj  which,  as  galvanic  experiments  seem  in 
some  degree  to  prove,  are  the  conductors  of  an  invisible 
fluid  or  power  which  immediately  causes  that  action.  If 
a  nerve  is  divided,  the  muscles  to  which  it  renders  obey 
it  no  longer,  evidently  proving  that  the  nerves  cause 
muscular  irritability^.  How  this  contraction  is  imme- 
diately effected, — whether  the  fibre,  as  some  suppose, 
undergoes  any  crispation^  or  becomes  zigzag  ^  ,  or  whe- 
ther there  is  any  sudden  change  in  their  chemical  compo- 
sition that  rapidly  and  strongly  augments  their  cohesion, 
as  Cuvier  hints  ^,  cannot  be  clearly  ascertained,  unless 
a  Bauer  could  submit  the  living  fibre  to  his  glasses.  All 
that  we  know  certainly  on  the  subject  is,  that  muscles 
alternately  contract  and  relax  at  the  bidding  of  the  will 
or  involuntarily,  and  so  occasion  all  the  movements  of 
animal  bodies. 

II.  Having  considered  the  muscles  of  insects  in^^ii^- 
raly  I  must  next  make  a  few  observaticMis,  as  far  as  my 
means  of  information  will  enable  me,  upon  those  that 
move  their  different  pflfr/5  and  organs — at  least  the  prin- 
cipal ones ;  since  to  descend  to  minutiae  would  be  an 

■  Plate  XXII.  Fig.  1 1, 12.  c.    Chabrier  Sur  le  Voides  Ins.  c.  iii, 
t.  xi.  viii./.  9.  S.  D.  t,  k.  c.  i.  44Q— .        ^  Cuv.  Anat.  Comp.  i,  94—. 
«  N.  Dkt  (THist.  Nat.  xxii.  80.  "  Ubi  supr.  101^-. 


INTERNAL  ANATOMY  OF  INSECTS.        181 

endless  and  unprofitable  labour.  As  larva^  except  those 
whose  metamorphosis  is  semicomplete  ^,  differ  widely  in 
their  system  of  muscles  from  perfect  insects^  I  shall  be* 
gin  my  observations  with  them. 

We  owe  by  far  the  most  accurate  and  detailed  ac- 
count of  the  muscles  of  larvae  to  the  illustrious  Lyonet^ 
who,  with  incredible  labour  and  patience  without  ex- 
ample, dissected  the  caterpillar  of  the  Cossusy  and  has 
described  every  air-vessel,  every  nerve,  and  every  mus- 
cle that  could  be  detected  by  the  microscope.  Cuvier 
also  has  given  a  description  of  the  muscles  not  only  of 
caterpillars,  but  of  the  larvae  of  the  Lamellicorn  beetles, 
itte  Hydrophiliy  and  the  Capricorn  beetles  ^  From  these 
sources  are  derived  what  I  have  now  to  lay  before  you. 
If  you  look  at  one  of  Lyonet's  plates  ^»  the  layers  of 
longitudinal  muscles  look  like  so  many  parallel  ribands, 
others  run  in  an  oblique^  and  others  again  in  a  tranS" 
verse  direction^.  He  divides  them  into  dorsal^  ventral^ 
and  lateral  muscles «,  terms  which  sufficiently  explain 
themselves.  Of  the  longitudinal  muscles  there  axe  Jour 
principal  row&%  the  others  are  more  numerous.  The 
principal  object  of  these  muscles,  which  are  flexors  and 
OLtensors,  is  to  shorten  or  lengthen  the  body,  or  to  act  on 
any  particular  segment  as  the  circumstances  of  the  ani- 
mal may  require.  I  shall  not  here  notice  the  muscles 
of  the  head  and  legs^  as  they  are  not  remarkably  differ- 
ent from  those  of  perfect  insects.  The  prolegs  are  moved 
by  two  muscles — the  anterior  one  covering  in  part  the 
posterior— of  a  remarkable  structure:  one  of  their  points- 

*  Vol.  I.  p.  67.  **  Anat.  Comp,  i.  432—. 

'  Ami.  t.  vii./;  %  left  hand.  "  Ibid,  right  hand. 

"  Ibid,  115—.  '  CuY.  ithi  snpr. 
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of  attachment  is  by  many  branches  or  tails  to  the  sole 
of  the  foot,  and  by  several  heads  to  the  skin  of  the  ani- 
mal ;  so  that  they  can  draw  the  proleg  within  the  body 
or  push  it  out,  and  perform  otlier  necessary  move- 
ments \ 

I  shall  now  call  your  attention  to  the  muscles  of  the 
'perfect  insect,  as  they  move  the  head  and  its  organs;  the 
Trunk  /  the  Abdomen ;  and  the  Viscera. 

i.  The  Head.  This  part  in  insects  moves  upwards, 
downwards,  inwards,  to  right  and  left,  is  pudied  forth 
or  drawn  in,  is  often  capable  in  part  of  a  rotatory  move- 
ment, and  is  sometimes  versatile,  turning  as  it  were  upon 
a  pivot  All  these  movements  are  of  course  produced 
by  an  appropriate  apparatus  of  muscles^  which  have  their 
attachment  in  the  anterior  part  of  the  trunk,  mostly  in 
the  manitrunk^  while  their  insertion  is  in  the  posterior 
part  of  the  head,  in  the  margin  of  the  occipital  cavity. 
To  enumerate  and  describe  them  all  would  be  tedious 
and  uninteresting — I  shall  only  mention  some  of  the 
principal  ones.  The  levators  of  the  head  are  usually  a 
pair  of  muscles  situated  in  the  manitrunk,  to  the  upper 
side  of  which  they  are  attached,  and  perhaps  in  Coieo^ 
ptera  and  some  others  to  the  phragma^  which  probably 
Cuvier  means  by  the  anterior  part  of  the  scutellum^; 
they  are  inserted  in  the  posterior  margin  of  the  upper 
part  of  the  head,  in  Coleoptera  in  eipair  of  notches  {My^ 
oglyphides^)^  or  a  single  one**.  In  Cordelia  Palmarum 
these  muscles  as  they  approach  the  head,  to  judge  from 
the  dead  animal,  divide  into  two  branches  or  a  fork: 

•  Vol.  III.  p.  135—.  «>  Anat.  Comp.  i.  447. 

«  Vol.  III.  p.  366.    Plate  XXVII.  Fig.  1,  4.  n'. 
^  Ibid.  Fio.  3.  n'. 
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thvOf  as  the  musde-notcbes  are  wide  in  this  insect,  the 
muscle  acts  upon  each  extremity  of  the  sinus^these 
branches  appear  to  be  tendinous^ ^  The  depressors  of 
the  head  are  the  antagonist  musdes  to  the  abovef  and 
have  their  attachment  to  the  atUepectiis  and  its  atU^/urca  ^. 
A  circumstance  distinguisbes  these  muscks  in  many  Co^ 
leopUra^  that  seems  hitbeilo  to  have  be^a  ov^looked* 
K  you  take  the  common  dung-beetle  {Geohmpes  stereo^ 
uarius)y  and  carefully  extract  the  head  with  its  musdes 
from  the  trunk)  you  will  see  on  each  side  of  the  depres- 
sors a  sobovate  corneous  scale^  of  a  pitch  colour^,  which 
is  attached  only  to  the  muscle,  and  designed  to  strengthen 
it:  if  you  then  examine  the  anterior  cavity  of  the  moMf- 
tnmkf  j€m  will  perceive  on  each  side,  just  within  the 
lower  marffDf  a  minute  triangular  scale,  <^  a  similar  sub- 
stance ;  these  ligaments^  like  the  pax-wax,  or  Ugamenta 
mtckie,  in  mammalia^  though  in  a  lower  situation,  are 
donbdess  intended  to  sustain  the  action  of  the  muscles. 

With  r^;ard  to  the  moveable  organs  of  the  head — the 
tmietmitf  numUoiy  palpi^  tongue^  mandilmla,  &c.,.  have 
eadi  their  a}^ropriate  apparatus  of  musdes :  but  I  shall 
only  notice  those  of  the  last,  the  mandUmUe.  These  are 
pnndpally  abductors  and  adductors  to  open  and  shut 
them :  from  the  work  that  the  jaws  of  some  insects  have 
to  do,  you  may  conjecture  that  they  must  be  furnished 
with  powerful  muscles.  In  caterpillars  and  other  larvse, 
in  which  state  the  action  of  the  mandibles  is  most  in  re- 
quisition, the  muscles  are  what  Cuvier  cs\\%  pennifbrm^ 
and  are  attached  on  each  side  to  a  tendinous  lamina  or 

*  Platb  XXVH.  Fig.  1.  a.  ^  Vol.  III.  p.  367-,  541, 584. 
PUtb  XXU.  Fig.  7.    Cuv,  ubi  supr.  448. 

•  Plat*  XXVII.  Fic.  5.  a.  ^  Anat,  Comp.  i.  136. 
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cartilage.  In  the  grub  of  Dytiscus  the  power  and  mag- 
nitude of  the  adductor  muscle  is  wonderfidS  In  the 
Orthoptera  this  structure  of  the  mandibular  muscles  takes 
place  also  in  the  imago^\  but  in  the  Coleaptera^  at  least 
in  the  stag-beede  and  some  others  that  I  have  examined, 
diese  muscles  in  this  state  have  no  cartilage  or  tendon. 
Their  attachment  is  always  to  the  patietes  of  the  head, 
of  the  cavity  of  which  the  adductors^  in  some  cases,  oc- 
cupy a  considerable  portion  ^.  As  to  their  insertion— 
these  last,  in  some  Orthoj^eroj  enter  more  or  less  the  in- 
terior of  the  mandible^ ;  but  commonly  they  are  inserted 
at  or  near  the  tntefior  angle  of  the  mandibular  basal  ca- 
vity, and  the  abductors  at  the  exterior. 

ii.  The  Trunk.  We  have  little  information  with  re- 
gard to  the  muscles  of  the  parts  of  the  trunk  itself,  by 
which,  in  some  insects,  the  manitrunk  is  enabled  to^ 
move  independendy  of  the  alitrunk :  it  is  more  probable 
that  the  levators  have  in  part  at  least  their  attachment 
to  the  anterior  surface  of  the  prophragm  %  than  that  the 
levators  of  the  head  should  be  there  fixed,  as  Cuvier 
seems  to  think ;  since  both  the  phragma  and  the  ligamait 
that  appears  in  many  cases  to  close  the  cavity  of  the 
manitrunk  round  the  ^viscera  %  would  prevent  all  com- 
munication between  those  muscles  and  any  part  con- 
nected with  thescutellum :  probably  the  depressors  have 
their  attachment  partly  on  the  anterior  face  of  the  medi' 
Jurca  ^.  These  points,  however,  must  be  left  to  future 
investigators. 

*  De  Geer  iv.  /.  xv./.  11.  o,^. 

"«»  Marcel  de  Serres  Comparaison,  ^c,  3 — .         ^  Ibid.  4. 

^  Ibid.  5.         •  Plate  XXII.  Fio.  1 1.  A'.         t  Vol.  IU.  p.  57». 

g  Plate  XXII,  Fig.  6.    Vol.  III.  p.  585—. 
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With  regard  to  the  organs  of  the  trunk,  we  have  more 
certain  and  satisfactory  information ; — the  muscles  of  the 
Ugs  having  been  described  by  Lyonet  and  Cuvier,  and 
those  of  the  wings  most  particukrly  by  Chabrier,  In 
caterpiliars,  the  muscles  are  situated  in  the  interior  of 
the  articulations  that  form  the  legs :  they  consist  of  seve- 
ral bundles  appropriated  to  each,  which  have  their  at- 
tBchment  in  the  parietes  of  the  preceding  joint,  near  the 
margin,  and  are  inserted  in  the  margin  of  that  they 
move  *•  Lyonet  counted  twerUy^one  muscles  in  the  leg- 
of  the  caterpillar  of  the  Cossus ;  but  eight  of  these  were 
appropriated  to  the  claw,  or  rather  formed  a  pair  of  5^ 
tnipenniform  musdes,  having  their  insertion  at  the  inner 
angle  of  its  base  ^  In  perfect  insects,  according  to  Cu- 
vier, each  joint  of  the  legs  is  furnished  with  a  pair  of 
antagonist  muscles — a  flexor  and  extensor,  the  former 
being  the  lawer^  and  the  latter  the  upper  muscle ;  and  this 
pair  has  its  insertion  in  the  joint  it  moves,  and  its  attach- 
ment usually  in  the- preceding  one:  but  those  of  the 
coxae — ^which  are  rotators^  causing  it  to  turn  backwards 
or  forwards — and  the  extensor  of  the  thigh,  have  their 
attachment  in  the  parietes  of  the  trunk,  and  to  the  endO' 
sternum  ;  one  of  the  rotators  of  the  anterior  coxa,  and 
the  extensor  of  the  anterior  thigh  to  the  antefvrca  ;  of 
the  intermediate  pairs  to  the  medifurca^  and  of  the  ^^e- 
rior  to  the  post/urea  \  Every  joint  of  the  tarsus  has  also 
its  flexor  and  extensor.  In  the  ground-  and  water-bee- 
tles {Eutrechma  and  Eunechlna),  &c.,  whose  posterior 
coxae  are  immoveable,  the  thigh  includes  two  pair  of  an- 

*  Cuv.  Anai.  Comp.  i.  436.    Plate  XXI.  Fig.  6. 

^  Ibid.  Oy  b.    Lyonet  Anat.  37. 

^  Cuv.  uln  $upr.  458  —    Vol.  III.  p.  368,  378,  382. 
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tagonist  muscles  \  In  extracting  the  posterior  1^  of 
Necrcphorus  VespUlo  I  observed  more  than  a  sit^le 
pair  of  muscles  that  had  their  attachment  in  the  coxa; 
and  probably  many  other  variations  in  this  respect  exist. 

Little  was  known  with  respect  to  the  most  interesting 
part  of  the  muscular  apparatus  of  insects^  that  by  which 
such  wonderfully  rapid  and  varied  modems  are  imparted 
to  their  organs  of  flight,  till  Chabrier  undertook  to 
elucidate  it ;  which  he  has  done  in  a  manner  that  will 
confer  a  lasting  honour  upon  his  namet  as  (Mie  of  the 
most  able  successors  to  Swammerdam  and  Lyonet  in 
their  pecidiar  d^mrtment.  He  has  given  a  most  admi- 
raUe  account  of  the  internal  anatomy  of  the  trunk  of 
insects  in  general,  as  far  as  it  relates  to  their  flight; 
particularly  of  that  of  the  cockchafer  {MeloUmiha  vd- 
garis)y  of  one  of  the  Libellulina  (JEshna  grandis\  and 
of  a  humble-bee  {Bombus);  and  I  believe  he  has  thus 
illustrated  insects  of  some  of  the  other  Orders,  but  his 
memoirs  on  these  I- have  not  had  an  opportunity  of  con- 
sulting. What  I  have  to  say  on  this  subject,  therefore^ 
will  be  principally  derived  from  what  he  has  conununi- 
cated  with  respect  to  the  above  insects. 

A  considerable  difference  in  the  volume  of  the  mus- 
cles of  the  wings  takes  place  in  insects  according  to  the 
force  of  their  flight  Where  it  is  rapid  and  powerful, 
the  alitrunk  is  nearly  filled  by  them,  and  the  alimentary 
canal  is  much  attenuated ;  but  in  those  whose  flight  is 
jEseble,  they  occupy  less  space,  and  the  alimentary  canal 
is  proportionally  enlarged »».  In  the  Lepidaptera^  Hy- 
menoptera  and  Dipteray  the  principal  muscles  of  both 

•  Cuv.  ubi  supr.  459.        ^  Cliabr.  Sur  h  Vol  dct  Ins,  c.  i.  441, 
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wings  have  their  adachment  in  the  anterior  portion  of 
the  alitrunk* ;  in  the  Ccieoptern^  in  the  joos/mor'' ;  and 
i&  the  lAhelhdina^  those  of  the  anterior  wings  are  con- 
fined to  the  anterior  pordoiiy  and  those  of  the  posterior 
pair  to  die  posterior^.  The  mnscles  for  flight  in  gene- 
ral differ  from  others  by  their  mass,  length,  and  colour ; 
the  bandies  of  fibres  are  very  distin<^  strong,  and  pa- 
raHd;  their  direction  is  untf^rm,  according  to  the  motion 
they  are  to  produce ;  their  fibres  are  either  attadied  to 
the  s(did  parts  to  be  moved,  or  to  cupules,  but  they  never 
terminate  in  a  tendon ;  the  muscles  are  p^ect}y  inde- 
p«id»it  of  each  other,  and  the  wings  can  be  moved  by 
them  separately^.  As  to  their  denomination  and  kind — 
the  principal  ones  are  the  levatoi*s  and  depressors^  which 
vitfa  respect  to  the  trunks  as  was  before  observed,  are 
constrictors  and  laa:ators*  The  levator  muscles  form 
several  distinct  bandies  in  Colecptera^  Lepi€lopteray8ic.; 
ia  the  Diptera  there  are  three  ^ ;  in  the  LibeUtdina  they 
seem  to  be  single^  are  all  environed  with  a  blackish  pel- 
Ude,  with  numerous  aerial  vehicles,  symipetrically  ar- 
Wiged,  filling  the  inter/stices  ^.  The  iqpst  common 
Bomber  is  a  levator  to  each  wing;  there  are  often,  how- 
ever, aa  in  the.  cockchafer  and  the  dragon-fly,  tyoo  de- 
pressors^: but  in  the  Hemipteroy  Ltepidoptera^  and  saw- 
flies  {Serrifera)  amongst  the  Hymenoptera^  the  secondary 
wings  have  distinct  levators^  but  not  depressors  ^ ;  the 
other  insects  of  that  Order  have  only  a  pair  of  each  ^ 

•  QYa^.aurle  Vol  des  Ins,  c.  i.  415.        ^  Ibid. 

'  lind.  c.  iii.  344.  /.  viii./.  8,  9.  *  Ibid,  c.  i.  440. 

•  Ibid.  444.  '  Ibid.  445.  <;.  iii.  359. 

•  Ibid,  c  ii.  332.  c.  iu.  359.  »»  Ibid.  c.  i.  445. 

•  Ibid.  c.  iv.  78. 
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The  Other  wing-muscles  are  of  a  secondary  description, 
and  auxiliary  to  the  above.  Their  office  is  to  extend 
and  close  the  wings :  so  that  though  the  denomination 
of  extensor  will  suit  the  former,  that  oi  Jlexcr  is  not  so 
proper  for  their  antagonists ;  their  office  being  not  so 
much  to  hendi  as  to  bring  back  the  wing  to  its  station  of 
repose.  The  folding  of  certain  wings,  as  those  of  Cbfoo- 
ptera^  Dermaptera^  the  VespicUe^  &c.,  seems  more  the 
function  of  the  abdomen  than  of  the  wing-muscles ;  this 
you  may  easily  see,  as  I  have  oflen  done,  if  you  attend 
to  any  StaphylinuSy  when  after  alighting  from  flight  it 
proceeds  to  fold  up  its  wings  under  the  elytra.  Perhaps 
the  term  retractor  might  not  be  inapplicable  to  the  mus- 
cles in  question.  Both  these  and  the  extenscMrs  are  usu- 
ally small  slender  muscles,  but  sometimes  numerous*. 
They  are  larger  in  the  Coteoptera,  Lepidoptera^  and  saw- 
flies^.  The  muscles  that  open  and  shut  the  elytra  of 
Coleopteroj  and  probably  of HeteropterousHemiptera,  and 
which  also  aid  their  movements  during  flight,  are  very 
slender  <^.  With  regard  to  the  attachment  and  insertion 
of  the  wing-muscles,  it  is  according  to  two  very  distinct 
tj^es,  one  of  which  appertains  to  insects  in  general,  and 
the  other  is  peculiar  to  the  Libelbdina.  In  insects  in 
general^  the  principal  muscles  for  flight  have  not  their 
insertion  in  the  wings,  but  act  upon  their  bases  by  the 
intervention  of  small  long  pieces.  The  depressors  oc- 
cupy the  middle  and  upper  region  of  the  alitrunk,  and 
are  inserted  anteriorly  and  posteriorly  upon  the  concave 
surfaces  of  two  transverse  homy  semi-partitions,  adi^ted 
by  their  elasticity  to  dilate  the  trunk — ^and  thus  acting 

"  Chabr.  Sur  k  Vol  des  Ins,  c.  i.  415,  442.  c.  iv.  80. 
^  /^r/.  c.  i.  442.  '  Ibid.  439-. 
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the  part  of  both  diaphragm  and  ribs* :  but  in  the  Libel- 
hdina^  as  in  birds,  these  muscles  are  placed  on  each  side 
of  the  point  of  support  of  the  humerus^ ;  the  depressors 
being  attached  immediately  to  the  wings  without  it,  and 
the  levators  within  it,  with  this  sole  difference,  that  they^ 
are  oxmected  to  the  internal  extremity  of  the  base  of 
the  wing  by  the  intervention  of  a  cupule  terminating  in 
a  tendon ;  all  are  disposed  perpendicularly  to  the  arms 
of  the  levers  on  which  they  act,  and  all  incline  more  or 
less  outwards^  the  one  to  dilate^  and  the  other  to  contract 
the  tnmk<>.  It  may  be  observed  in  general,  that  in  in- 
sects formed  upon  Xh^Jirst  type,  the  gr^o/ action  of  these 
muscles  is  the  dilatation  and  contraction  of  the  alitrunk, 
the  main  tendency  of  which  is  to  depress  and  raise  the 
wings  ^.  I  shall  add  here  a  few  words  upon  the  attach- 
ment of  the  wing-muscles  in  the  different  Orders :  but 
first  I  must  request  you  to  read  what  I  have  said  on  tlie 
fNurtitions  and  chambers  of  the  alitrunk  in  a  former  let- 
ter ^  In  most  insects  of  the  first  type,  the  depressors 
are  longitudinal  dorsal  muscles  that  have  their  posterior' 
point  of  attachment  in  the  metaphragm  {costale  Chabr.) ; 
but  the  anterior  varies : — ^in  those  that  have  eh{tra^  teg^ 
mnoj  or  hemehftra^  the  muscles  for  them  seem  to  be  con- 
tained in  the  chamber,  varying  in  size,  that  lies  between 
the  prophragm  and  tnesophragm ;  and  the  anterior  point 
of  attachment  of  their  depressor  muscles  is  the  meso- 
pkragm :  they  are  also  attached  in  some  to  the  metatho- 
rax  or  back  of  the  posterior  portion  of  the  alitrunk  ^ 

*  dabrier  Anafy$e,  2S,    The  latter  part  of  this  passage  is  copied 
from  a  MS.  note  of  the  author's  in  my  copy.— W.  K. 

*  Cbabner  Analt/se,lbld.   SurleFoldesIm.cAAid.  VoL.III.p.6l7. 

*  Anafyse  nbi  supr.  ^  Sur  le  Vol  des  Ins.  c.  i.  448.  c.  ii.  336. 

*  Vol.  III.  p.  679.-  f  Cliabr.  Ilnd.  c.  I  443.  ii.  316,  332. 


190  INTERNAL  ANATOBtfY  OF  INSECTS. 

The  levator  muscles  in  Caleoptera^  at  least  in  the  cock- 
chafer, by  a  long  tendon  have  their  posterior  attachment 
in  the  lower  part  of  the  posterior  ttoxse*,  their  anterior 
attachment  to  the  solid  parts  to  be  moved.  In  the  Cock^ 
chafer  and  the  Dt/nastidiPj  but  not  in  Geottiipes,  on  each 
side  of  the  cavity  of  the  metathorax  under  the  base  of 
the  wing  is  a  large  and  small  cupule,  which  from  their 
lateral  situation  one  would  think  must  receive  the  levator 
muscles — apparently  mmoiiced  by  M.  Chabrier ;  but  as 
there  is  a  pair  of  these  cupules  on  each  side,  there  must 
have  been  also  apair  of  muscles  attached  to  them,  which 
does  not  agree  v^rith  his  statem^it^  In  the  Hynienoptera 
and  Dipiera  the  anterior  attachment  of  the  depressors  is 
to  the  back  of  the  alitrunk  and  to  the  prophragm,  and 
the  levators  to  the  breast,  and  the  sides  of  the  back  of 
the  trunk  ^.  In  the  LibeUulina  the  depressors  and  leva- 
tors that  terminate,  by  a  tendon  surmounting  a  cupule, 
in  the  base  of  the  wings,  have  their  posterior  attachment 
in  the  breast  These  cylindrical  muscles  with  their  ca- 
pule  and  tendon  look  like  so  matiy  syringes**. 

Having  thus  described  to  you  the  powerful  muscular 
apparatus  by  which,  either  mediately  or  immediately, 
the  TDmg^s  of  insects  are  moved,  it  will  not  be  out  of  place 
if  I  add  a  few  words  upon  their  Jlight  itself.  The  great 
object  in  this  is  to  generate  a  centrifugal  force  which 
may  counteract  the  weight  of  the  body.  Its  wings  are 
the  external  organs  by  which  the  insect  as  it  were  takes 
hold  of  the  air  when  they  fall,  and  is  impelled  by  it  when 

•  Chabr.iStfr  U  Vol des  Ins.  c.ii.333.  »» Ibid.SS2.  Plate  XXII JFig. 
lly  12.  c.  A  cupulifonn  process  is  also  observable  at  the  side  of  the 
metaphragm.  Ibid.  Fig.  10.  a,        '  Chabr.  Jbid,  c.  iv.  /.  xi.— 4./.  14. 

•»  Ibid,  c.  i.  445.  xi.—  8./.  8,  9. 
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they  rise;  its  head  makes  way  for  it;  its  abdomen,  oa  a 
rodder,  steers  it;  and  by  alternately  increasing  and  di- 
minishing in  volimie,  and  rising  and  falling,  enables  it  to 
ma  aa  6asy  way  through  the  fluctuations  of  the  atmo- 
fpberic  sea.  The  trunk  by  its  elasticity  admits  the  in- 
ternal action  of  antagonist  muscles,  which  by  turns  com- 
press and  dilate  it ;  an  action  promoting  the  elevation 
and  depression  of  the  wings,  and  keeping  up  the  elasti* 
city  of  the  internal  air,  which  is  thus  now  rarified  and 
now  condensed :  in  the  former  state  flowing  like  a  tide, 
accompanied  by  the  blood,  into  the  nervures  of  tt^e 
wings%  and  thus  increasing  their  tension  and  centrifugal 
force; — ^in  the  latter  ebbing  and  receding  to  the  trunks 

I  thus  relaxing  the  one  and  diminishing  the  other.  The 
spiracles  by  which  the  air  enters  or  is  expelled,  open 
and  shut  at  the  animal's  pleasure^ ;  and  besides,  many 
insects  are  furnished,  as  we  have  seen^,  with  numerous 
vesicles  or  reservoirs,  which  can  give  out  a  supply  of  in- 
ternal air  when  wanted :  and  thus  they  can  vary  their 
aerial  motions,  diminish  or  increase  the  counteracting 

^  centrifugal  force;  rise  and  faU,  and  move  onwards  and 
in  difierent  directions,  as  their  occasions  demand. 

ill  The  Abdomen  is  perhaps  capable  of  the  greatest 
variety  of  motions  of  the  three  primary  sections  of  the 
body.  Even  when  the  insect  is  reposing,  a  constant  di- 
latation and  contraction  usually  takes  place  in  it^ ;  and 
inmi  its  annular  structure,  its  parts  capable  of  separate 
moticm  are  numerous: — it  expands  and  contracts;   it 

•  Chabr.  Sur  le  Voldet  Im.  c.  ii.  336.  note  1.    Vol.  III.  p.  292—. 
"  Chabr.  Ilnd.  c.  i.  44?.  •  See  above,  p.  66-. 

^  See  above,  p.  73—. 
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rises  and  falls ;  it  bends  in  various  directions  i  and  its 
segments  can  often  be  lengthened  or  retracted.  Besides 
all  this,  its  spiracles  open  and  shut,  and  its  reproductive 
and  other  anal  organs  have  their  appropriate  motions. 
In  numerous  Coteoptera^  however,  and  some  Hemipteroj 
the  upper^side  of  the  abdomen  is  ahnost  the  only  part 
that  is  moveable,  especiaUy  near  the  trunk ;  the  under* 
side,  havii^  its  first  Segments  soldered  together,  is  only 
capable  of  motion  near  the  tail^.  The  musdes  that  pro* 
duce  the  various  motions  of  this  part  must  be  entitled  to 
all  the  denominations  stated  above  ^«  I  have  on  a  former 
occasion  explained  tp  you  how,  in  insects  that  have  a 
petiolate  abdomen,  that  part  is  elevated  and  depressed  ^ 
In  those  with  a  sessile  one  the  base  is  attached  to  the 
metaphragm  by  strong  ligaments^  and  the  muscles  that 
move  the  first  piece  act  from  one  segment  to  another. 
The  partial  movements  of  the  segments  of  this  part, 
where  they  have  place,  are  produced  by  muscular  fibres 
which  extend  from  the  whole  anterior  margin  of  one  to 
the  whole  posterior  one  of  that  which  precedes  it  If 
those,  for  example,  of  the  back  contract,  the  abdomen 
becoming  shorter  above,  bends  upwards;  and  if  those 
of  the  sides  or  belly,  it  bends  sideways  or  downwards*: 
this  is  a  beautiful  as  well  as  simple  contrivance. 

The  alternate  rush  of  air  from  the  abdomen  into  the 
alitrunk,  and  from  the  atmosphere  into  the  abdomen,  is 
attended  by  the  constriction  or  expansion  of  that  part 

*  Charier  Sur  leFoides  Int.  c.i.    Addend.  2&B. 

*  Sec  above,  p.  178—. 

*  Vol.  Iir.  p.  700—. 

^  Chabr.  ubi  supr,  c.  i.  422. 

*  Cuv.  Anat.  Cornp,  i.  451. 
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a9  it  rises  or  falls  in  flights  wfaieh  seems  to  require  the 
actioQ  of  constrictor  and  laxator  nmsdes. 

W.  The  Viscera.  Having  b^re  bad  occasion  suffi- 
tkoAj  to  notice  the  muscles  by  which  the  systole  and 
diastole  erf"  the  dorsal  vessel  of  insects  is  maintained^  I 
shall  now  cmly  mention  those  that  are  vxwen  round  their 
aHmentaiy  canal,  by  whidi  the  peristaltic  motion  of  that 
organ*  causing  its  contractions  and  the  propulsion  of 
Its  contents,  takes  place.  One  would  at  first  think  that 
a  view  of  the  iniesHnes  oi  any  animal  could  under  no 
eircimistances  afford  any  rety  pleasing  q>ectacle  to  the 
^e  oi  any  but  a  scientific  ispectator ;  but  any  kufy  who  is 
food  of  going  to  JDisons  to  be  tempted  with  an  exhiU- 
tion  of  fine  lace,  woidkl  experience  an  unexpected  grati- 
ficatiim  could  she  be  brought  to  examine  those  of  a  ca- 
terpillar under  a  microscc^ :  with  wonder  and  delight 
ahe  would  survey  the  innumerable  muscular  direads  that 
in  various  directions  envelope  the  gullet,  stomach,  and 
kw^  inte^ines  of  one  of  these  little  jEtnimals ;  some  run- 
Hibg  longitudinally,  others  transversely,  others  crossing 
eadi  other  obliqudy,  so  as  to  form  a  pattern  of  rhom- 
bdds  or  squares;  others  again,  surrounding  the  intestine 
like  80  many  rings,  and  almost  all  exhibiting  the  i^)pear- 
snoe  of  being  woven,  and  res^nbling  fine  lace,— one  pat- 
tern ornamenting  one  organ;  another,  a  seccmd ;  and  an- 
other, a  third*  This  will  suffice  to  give  some  idea  of  this 
part  of  the  muscular  structure  of  these  little  animals^. 

Ly<met  counted  the  muscles  contained  in  the  body 
of  the  caterpillar  of  the  Cossus.  In  the  head  he  found 
228;  in  the  body,  1647 ;  and  enveloping  the  intestines, 

•Cbabr.  Analysers,  Sur U  Vol detlns.c.l 423, 452.  Addend.30\. 
*  See  above,  p.  83.  «  Lyonet  Amt.  t.  xm.f,  I,  2. 
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no  leds  .than  ^IS$;  which,  after  deducting  SO  that  are 
common  to  the  gullet  and  the  head,  gives  a  total  of  4061*. 
Ill  the  homM  sntgert  only  539  have  been  comited^s  so 
4hat  tbfs  minute  toimal  has  S692  muscles  more  than  tbe 
Lord  of  the  creation! 

The  musdes  of  the  Arachnida  seem  less  nmnerous 
than  those  of  insects*  In  the  Scarpionidea  they  appear 
to  be  robust,  formed  of  simple  stniigfat  fibr^  of  a  wbitlsk 
gray  colour:  a  muscular  web,  rather  strong,  olotlies  the 
pdfieies,  but  rardy  adheres  to  ihem,  of  the  abdomen, 
an^  envelopes  the  viscera,  wijth  the  aeoeption  of  the  lungs, 
^md  probably  of  the.  beart  Thef  dorsal  part  of  this  web 
gttes  birth  to  seteni  pairs  of  filiform  mitscles>  which  ti;^ 
•i^se  the  liver,  and  are  attached  to  a  muscular  riband 
i^hkh,  passing  above  the  lung^  runs  the  whfole  length 
of  th«  venU'ftl  parte fes*  These  mfuscles  when  expo&i^  to 
view  resemble  extended  cords.  The  abdominal  segilfidit 
-{ireceding  the  tail  is  filled  with  a  powerful  nrascular  mass 
windi  mo7e9  that  organ  <^.  Trevirani^  discovered  two 
kc^tudinal  diuscles  in  Scorpio  ewvptem,  nimiing  fi*om 
.did  breast  to  the  taS^  which  above  and  below  eadi  gitl 
were  connected  by  another  running  transversely  across 
the  faear^  thus  forming  a  qnadrangidar  area  in  wfaicii 
the  gills  are  situate^.  The  hei^t  appears  to'  b^  mored 
by  musdes  not  very  dissimilar  to  those  ef  th^  Cassus^^ 
as  is  Mcewlse  that  of  the  Araneiiea ;  in  Oulmna  airox 
the  wider  part  of  this  organ  is  muscidar,  and  incloses  a 
considerable  cavity  ^.    In  tliis  tribe  the  muscles  of  the 

•  Lyonet  Anat.  L  xiii.  188^,584.         b  ibid,  189. 

•  y.  Diet.  d'HisL  Nat.  xxx.  421 .  *»  Arachnid.  9.  t.  If.  7. r. 

•  Und.o.  t  Ibid.  10.      * 


HrrERKAl  AWAtOMY  OF  INSECTS.  195 

MameA^  the'  skfn  cf  i«>iifidi  is  90ft  «ifd  tnfit  to  «rt  as  a 
kter  to  than,  are  tfiUic&ed  to  a  CartQage,  and  thus  their 
aetioii  is  better  0Qstaiikld>* 

Haridg  ttmd  hdd  b^ore  yoa  all  of  importance  (hat  I 
can  collect  with  regard  to  the  a|>paratus  of  muscles  dis^ 
covenAik  in  insects,  I  shall  next  say  something  upon  a 
ibr  olber  points  connected  with  that  subject.    When  I 
<id«rg6d  upoB  their  tri&tionsj  1  related  a  few  instances  of 
Ae  ektraordiiiary  povrer  <A  that  apparatus  *  in  leaping 
cues;  but  this  power  is  not  confined  to  that  circum* 
stance.     Tlie  jife^r,  not  more  remarkable  for  its  com* 
{Reused  form,  enabling  H  to  glide  between  the  hairs  of 
flafanals^  and  ittf  elastic  coat  of  mail,  by  which  it  can  re- 
sbtflie  ordinary  pressure  of  the  fingers,  than  for  its  mus« 
Cidar^Mnifigtfi,  bus  attracted  fiotke  o^  thii  account  from 
flNneolt  tim^s.     Mouffet  i^lates  that  ttti  ingenious  En- 
^^  iDeebaMie^  named  Mark,  made  a  golden  chain  of 
itm  length  of  «  finge^^  with  a  loclc  and  key,  which  was 
dnigged  bjr  a  flea;— be  bad  heard  of  alnother  ihat  was 
b&rofess^  to  a  golden  chariot,  ^i^%  it  drew  with  the 
fpibtest  ease*.      Another  English  workman  made  an 
ivovy  coach  witb  six  horses,  a  Coachman  on  the  seat  with 
a  dt^  betwcM  his  legs,  a  postillion,  fotir  persons  in  tJhe 
coRchy  and  four  lacqueys  behind — which  aI<;o  was  drag* 
ged  by  a  single  flea.     At  such  a  spectacle  one  would 
hardly  know  which  most  to  adfliire,  the  strength  and  ag?- 
fi^  of  die  niaect,  or  the  patiencfe  of  the  workman.     La- 
tFeiSe  mentions  a  flea  of  a  moderate  size  dragging  a  sil- 
Ter  cannon  on  wheels,  that  was  twenty-four  times  its  own 
weight,  which  being  charged  with  powder,  was  fired 

•  Arachnid.  45.  t  Hi./.  31.  w,  n,  q,  r,  L        "  Vol.  II.  p.  309—.' 

•  Mouffet  Thfatr.  275. 
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without  the  flea  appearing  alarmed^.    Many  caterpillars 
are  accustomed  to  extend  their  bodies  from  a  twig,  sup- 
ported merely  by  the  four  hind  feet,  in  one  fixed  attitude^ 
either  in  an  oblique,  horhontalj  or  vertical  direction, 
either  upwards  or  downwards,  and  that  for  hours  to- 
gether.    We  may  conceive  what  prodigious  muscular 
force  must  be  exerted  upon  this  occasion,  by  reflecting 
that  the  most  expert  rope-dancer,  though  endued  with 
the  power  c^  grasping  with  his  feet  ]ike  a  bird  widi  its 
claws,  could  not  maintain  himself  in  a  horizontal  positicm 
even  for  an  instant     Bradley  asserts  that  he  has  seen  a 
stag-beetle  carry  a  wand  half  a  yard  long  and  half  an 
inch  thick,  and  fly  with  it  several  yards^.     Some  insects 
have  the  faculty  of  resisting  pressure  in  a  wondeiiiil  de- 
gree.    If  you  take  a  common  dung-chafer  {Geatrupes) 
in  your  hand  and  press  it  with  all  your  strength,  you 
will  find  with  what  wonderful  force  it  resists  you ;  and 
that  you  can  scarcely  overcome  the  counteraction,  and 
retain  the  insect  in  your  hand:  was  it  not  for  this  quality, 
the  grub  of  the  gad-fly  must  be  crushed  probably  in 
passing  through  the  anal  sphincter  of  the  hor8e^     But 
that  of  Eristalis  tenas  afibrds  a  more  surprising  instance 
of  this  power  of  counteraction: — ^an  inhabitant  of  muddy 
pools,  it  has  occasionally  been  taken  up  with  the  water 
used  in  paper-making  and  strange  to  say,  according  to 
Linn^  has  resisted  without  injury  the  immense  pressure 
given  to  the  surrounding  pulp  "< ;  like  teather-cotU  Jack 
mentioned  by  Mr.  Bell%  who,  from  a  similar  force  of 

»  N.  Diet  d'HisL  Nat,  xxviiL  1349. 

*  PhU.  Ace.  of  Works  of  Nat.  144. 

•'  Clark  in  lAnn.  Tram.  liL  309.  <»  Fn.  Suec.  1799. 

*  Anatomy  of  Expression  in  Painting,  170. 
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muscle,  could  suflfer  carriages  to  drive  over  him  without 
reoeiviug  any  injury.  Aknost  as  remarkable  is  the  state 
of  extreme  relaxation  into  which  the  muscles  of  some 
larvae  fidl,  when  their  aniroaticm  is  suspended ;  and  the 
revived  tension  to  which  a  subsequent  resumpdon  of  the 
vitd  powers  restores  them.  Bonnet  having  suspended 
the  animation  of  the  caterpillar  of  Sphinx  Ugustri  by 
keeping  it  submerged,  squeezed  it  between  his  fingers, 
until  it'  bad  wholly  lost  its  cylindrical  form  and  was  as 
flat  and  supple  as  the  empty  finger  of  a  glove ;  yet  in 
less  than  an  hour  the  very  same  caterpillar  became  as 
finn,  as  compact,  as  cylindrical,  and  in  short,  as  weU, 
as  though  it  had  never  been  submitted  to  treatment  so 
rough  ^ 

It  is  fortunate  that  animals  of  a  large  size,  as  has  been 
well  remarked,  especially  noxious  ones,  have  not  been 
endowed  with  a  muscular  power  proportionable  to  that 
of  insects.  A  cockchafer ^  respect  being  had  to  their  size, 
would  be  six  times  stronger  than  ahorscs  and  if  the  ele- 
pkatUy  as  Linn^  has  observed,  was  strong  in  proportion 
to  the  siag-ieeile,  it  would  be  able  to  pull  up  rocks  by 
the  root,  and  to  level  mountains^  Were  the  lion  and 
the  tiger  as  strong  and  as  swift  for  their  magnitude  as  the 
Cicindeia  and  the  CarabuSy  nothing  could  have  escaped 
them  by  precaution,  or  withstood  them  by  strength. 
Could  the  viper  and  the  rattlesnake  move  with  a  rapidity 
md  force  eqfaivalent  to  that  of  the  luhis  and  Scolopendra^ 
who  could  have  avoided  their  venemous  bite?  But  the 
Creator  in  these  little  creatures  has  manifested  his  Al- 
mighty POWER,  in  showing  what  he  could  have  done 
had  he  so  willed ;  and  his  goodness  in  not  creating  the 

"  Bonnet  (Euvr.  ii.  124.  *  N.  IHcL  cTHuL  Nat  xxii.  81. 


T 


198  I)?TE]ftMAL  ANATOMY  OF  INSECT& 

higher  aoimal^  endued  with  powers  and  velocity  upon 
the  same  scale  \rUh  th^t  of  insects,  which  would  proba^ 
bly  have  caused  the  early  desolation  of  the  world  dii^ 
he  has  made.  From  this  instance  we  may  conjecture, 
that  after  the  resurrection,  our  bodies  by  a  change  in 
the  structure  aiid  composition  of  their  muscular  fibre^ 
bt  We  know  that  their  locomotive  powers  and  organs, 
as  fur  as  the  muscle  is  concerned,  will  then  be  of  a  very' 
different  nature* — may  become  fitted  foi;  motions  and  a 
pot^it  ag^icy  of  which  we  have  now  no  conc^tion. 

This  wonderful  strength  of  insects  is  doubtless  the  re- 
sult of  something  peculiar  in  the  structure  and  arrange- 
ment of  their  muscles,  and  principally  their  extraordi- 
nary power  of  contraction,  excited  by  the  extent  of  their 
respiration:  for  animals  that  respire  but  little^  as  the 
fcetus  in  the  womb  and  the  pullet  in  the  egg,  have  very 
little  contractile  muscular  power**.  To  get  some  idea 
from  facts  of  this  extraordinary  contractile  power  in  in- 
sects,— extract  the  sting  of  a  bee  or  a  wasp,  with  its  mus- 
cles, which  appear  to  be  attached  to  powerful  cartilagi- 
nous plates^,  and  you  will  find  it  continue  for  a  long 
time  to  dart  forth  its  spicula,  almost  as  pow^uUy  as 
when  moved  by  the  will  of  the  animal.  A  still  more 
extraordinary  instance  of  irritability  is  exhibited  by  the 
antlia^  or  instrument  of  suction  of  the  butterfly.  If  this 
organ,  which  the  insect  can  roll  up  spirally  like  a  watch- 
spring  or  extend  in  a  straight  direction,  be  cut  off  as 
soon  as  the  animal  is  disclosed  from  the  chrysalis,  it  will 
continue  to  roll  up  and  unroll  itself  as  if  still  attached 

•  1  Cor.  XV.  50—.  ^  N.  Diet,  d'Hiti.  Nat.  ubi.  sopr. 

*^  Swamm.  Bibl,  KaL  /.  xviii.  /.  2.  /,  »i,  «,  o.  Reaiim.  v.  t,  xxix. 
/.  7.  m,  n,  0,  py  q. 
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to  its  bead :  and  if  after  having  apparently  ceased  to 
ino?e  for  three  or  fi>ur  hours  it  be  merely  touched,  it 
trill  again  b^;in  to  move  and  resume  the  same  auction. 
This  snrprising  irritability  and  contractility  of  mu^cI^ 
doobtless  depends  upon  the  pieculiar  structure  of  the 
aatlia^  which  is  composed  of  an  infinite  number  of  homy 
rings,  acted  upon  by  muscles,  more  numerous  probably 
than  those  which  move  the  trunk  of  the  elephant.  The 
motbn  only  ceases  when  the  muscles  become  dry  and 

I  have  already,  under  another  head*,  considered  the 
annual  sleep,  or  winter  state  of  torpidity  of  insects,  during 
vhich  an  intermission  for  the  most  part  of  muscularr  mo^ 
tioa  and  action  takes  place.  I  shall  now  make  a  few 
observations  with  respect  to  their  diurnal  sleep,  which 
may  very  properly  have  its  place  in  the  present  letter. 
That  insects,  usually  so  incessantly  busy  and  moving  in 
every  direction,  require  their  intervals  of  repose,  seems 
to  call  for  no  proof.  We  see  some  that  appear  only  in 
the  dt^9  and  others  only  in  the  nightj  others  again  only 
at  certain  hours ;  which  leads'  to  the  conclusion,  that 
when  tbey  withdraw  from  action  and  observation,  it  is 
to  devote  themselves  to  rest  and  sleep.  The  cockchafer 
flies  only  in  the  evening ;  but  if  you  chance  to  meet  with 
it  roosting  in  a  tree  in  tlie  earlier  part  of  the  day,  you 
will  find  it  pejrfectly  still  and  motionless,  witli  its  antennae 
folded  tmd  applied  to  tlie  breast: — we  cannot  indeed  say 
that  its  eyes  are  shut ;  for  as  insects  have  no  eyelids,  that 
sign  of  sleep  can  never  be  found  in  them.  Again,  if  a 
Lepidopterist  goes  into  the  wood  to  capture  moths  in 

•  Vou  II.  LtTTfa  XXVI. 
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die  day-time,  be  finds  them  often  perched  on  the  IkdieiB 
that  cover  the  north  side  of  the  trunk  of  a  tree,  with 
their  wings  and  antennee  fdded,  and  themselves  widioot 
motion,  and  ins^isible  of  his  approach  and  their  own 
danger.  Thus  it  was  that  I  captured  that  rare  insect 
the  lobster-moth  {Stauropus  Fagi)  in  the  New  Forest 
Some,  however,  have  asserted  that  the  caterpillar  of  the 
silkworm,  except  when  they  moult,  never  intermits 
feeding  day  or  night,  and  consequently  does  not  sleqp: 
but  the  accuracy  of  this  statement,  both  from  analogy 
and  observation,  admits  of  great  doubt.  Malpighi  in- 
forms us  that  these  caterpillars  for  an  hour  and  more, 
twice  a  day,  remain  immoveable  with  their  heads  bent 
down  as  though  asleep,  and  even  if  disturbed,  resume 
again  the  same  inactive  posture* ;  and  other  larvae  in 
great  numbers  certainly  seem  to  have  regular  intermis- 
sions from  eating  of  considerable  duration :  those  called 
Greometers,  for  hours  together  remain  motionless  pro- 
jected from  a  twig,  to  which  they  adhere  by  their  poste- 
rior prolegs  alone;  and  the  processionary  caterpillars 
make  only  nightly  sorties  from  their  nests,  passing  the 
day  in  inaction  and  repose '^.  Bees  have  been  often  seen 
by  Huber,  when  apparently  wearied  with  exertion,  even 
in  the  middle  of  the  day,  to  insert  the  half  of  their  bodies 
into  an  empty  cell,  and  remain  there^  as  if  taking  a  nap, 
without  motion  for  half  an  hour  or  longer*^ ;  and  at  night 
they  regularly  muster  in  a  state  of  sleep^like  silence. 
Mr.  Brightwell  once  observed  an  individual  living  spe- 
cimen of  HaUica  concinna^  which  appeared  to  remain 
motionless  on  the  same  spot  of  a  wall  for  three  successive 
days.  ^ 

»  De  Bombyc.  5.        ^  Reaum.  ii.  185^.        ^  Vol.  II.  p.  186. 
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Before  condadiDg  these  remarks  on  the  Internal 
Anatomy  and  Physiology  of  Insects,  I  shall  explain  to 
you,  as  you  will  probably  feel  inclined  occasionally  to 
pursue  the  subject,  the  best  mode  of  dissecting  them. — 
By  far  die  most  useful  dissecting  instruments  for  tlus 
purpose  are  very  fine-pointed  and  sharp  scissors^  as  these 
will  enable  you  to  divide  the  int^pment  and  separate 
odier  parts  with  much  less  risk  of  injuring  their  delicate 
structure  than  any  knife.  These  scissors  are  what  Swam- 
i&erdam  chiefly  used;  and  he  had  some  so  extremely 
small  and  fine,  that  he  was  necessitated  to  employ  a  lens 
wben  he  sharpened  them.  If  to  these  be  added  a  sharp 
and  fine-pointed  knife  or  two^  some  needles  fixed  in 
handles,  also  fine-pointed — (you  will  find  them  more 
convenient  than  any  other  instrument  for  detaching 
minute  parts  and  fibres,)  a  pair  of  fine  and  accurately 
w^ted  pliersj  and  an  assortment  of  camel's-h^ir  brushes f 
—you  will  be  nearly  set  up  as  an  Entomological  dis- 
sector. You  will  still,  however,  require  a  small  dissect- 
ing table^  with  a  projecting  and  moveable  arm  for  lenses 
of  various  descriptions,  so  as  to  admit  both  the  hands 
to  be  employed  upon  the  subject  under  examination; 
and  for  this  purpose  probably  no  contrivance  can  be 
better  adapted  than  that  of  Lyonet,  of  which  the  figure 
in  Adams  On  the  Microscope  will  convey  a  better  idea 
than  any  description*. 

Previously  to  dissecting  any  insect,  it  must  be  killed 
by  plunging  it  into  boiling  water,  which  is  recommended 
by  Lyonet,  or  spirits  of  wine  or  of  turpentine;  and  it  is 
often  useful  ^o  let  larrxe  remain  a  few  days  in  the  latter, 

•  /.  ▼!./.  3. 
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by  ^hich  means  the  vessels  become  firmer  and  stronger, 
llie  parts  of  pupa,  become  much  more  dislinci  if  th^ 
are  boiled  for  a  few  minutes:  and  the  same  mode  ma; 
be  adopted  in  the  examination  of  Riders. 

Tiie  most  convenient  mode  of  proceeding,  which  ws9 
that  also  of  Ljonet,  is  to  dissect  the  insect  in  water,  or, 
to  avoid  putridity,  in  diluted  spirits, — if  small,  upon  a 
toncave  glass,  to  which  it  should  be  fastened  by  inesna 
of  a  little  melted  wax;  if  larger,  in  the  IxHtom  of  a  coo^ 
lOon  chip  boXy  surrounded  with  i|  border  of  wax  to  r^ 
tain  tli^  fluid.  The  integuments  of  tlie  insect,  being 
carefully  divided  longitudinally  with  scissors,  should  if 
flexible  be  turned  back,  and  fixed  by  small  pins  stuck  ia 
by  a  fine  puir  of  pliers,  while  the  skin  at  the  s^me  tim6 
is  stretdied  by  another.  After  making  such  obeerva^ 
tions  as  present  themselves  without  fiu*ther  dissection, 
the  viscera  must  be  cautiously  extracted,  washing  aw^j 
the  fat  which  surrounds  tliem  with  spirits  of  turpentine, 
in  which  it  is  soluble,  applied  by  camel's-hair  p^ocils- 
After  separation  they  may  conveniently  be  examined  by 
putting  them  into  water,  and  gently  shaking  them  so  as 
to  cause  the  parts  to  unfold*  If  endowed  with  the  pa- 
tience of  Swaramerdam,  you  may  even  arrive  at  inject- 
ing^ tliese  minute  parts  with  wax  or  coloured  fluids, 
conveyed  by  delicate  glass  tubes  having  one  end  as  fine 
as  a  hair,  which  he  also  employed  to  fill  die  viscera 
witli  air;  and  afterwards  drying  tliem  in  the  shade,  and 
anointing  them  with  oil  of  spike  in  which  a  little  resin 
had  been  dissolved,  he  succeeded  in.  preserving  them*  If 
it  is  not  convenient  to  finish  tlie  dissection  of  an  insect 
at  once,  it  should  be  covered  with  spirits  of  wine*  Swam- 
nierdam  found  a  mixture  of  spirits  and  distilled  vinegar 
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very  useful  for  keeping  caterpillars  previously  to  dissect- 
ing them,  as  it  consolidated  the  parts*. 

And  now  having  brought  to  a  close  my  long  wander- 
ings in  this  wnafie  and  intricate  field,  and  having  threaded, 
as  well  as  my  slender  powers  and  limited  knowledge 
enabled  me,  the  infinite  turnings  and  convolutions  of 
this  Daedalean  labyrinth — ^tbe  Atiaiomy  and  Physiology 
of  insects, — ^will  you  not  own  that  the  volume  of  won- 
ders I  have  laid  before  you  proves  irrefragably  that^ 
thongh  these  minims  of  nature  apparently  r^nk  so  low 
in  the^scale  of  being,  yet  in  their  structure,  instead  of 
being,  as  might  be  expected,  more  simple,  they  are  m^ 
finitely  more  complex  and  highly  wrought  than  those 
animals  t|iat  are  placed  the  nearest  to  ourselves?  the  Cre- 
ator in  the  latter  doing  every  thing  by  a  beautiful  simpli^ 
cUys  while  in  the  former,  the  more  to  magnify  his  power 
and  skill,  because  they  afford  no  apparent  space  for  it, 
by  a  wonderfully  curious  and  intricate  multiplicity:  and 
whether  we  study  the  one  or  the  other,  we  shall  in  both 
trace  the  footsteps  of  that  adorable  Love  which  has 
ibown  attention  to  the  comfort  and  well-being  of  the 
lowest  insect,  as  well  as  of  the  highest  of  his  creatures. 

I  am,  &c. 

*  These  directions  for  dissecting  are  chiefly  taken  from  Swammer- 
daoQi  Lj/3?xiv,—  and  Lyonct  Anal,  7—. 
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Having  laid  before  you  what  observations  I  thought 
might  sufficiently  explain  all  the  principal  features  of  the 
Anatomy  of  insects  both  external  and  internal,  you  will 
next  expect  to  be  informed  whether,  like  the  higher  ani- 
mals, they  are  subject  to  have  the  admirable  order  ob- 
servable in  their  frame  interrupted  by  Disease  ;  and  you 
will  perhaps  imagine,  from  the  multiplicity  of  their  or- 
gans and  vessels,  that  they  must  be  peculiarly  exposed  to 
derangements  of  the  vital  and  other  functions*  That  diey 
have  their  diseases  is  certain ;  but,  except  in  the  case  of 
their  appropriate  parasitic  assailants,  which  is  a  part  of 
their  economy,  it  does  not  appear  that  their  maladies 
are  more  numerous  and  frequent  than  those  of  other 
animals.  The  same  Almighty  Power  which  endowed 
them  with  so  complex  a  structure,  generally  upholds 
them  in  health  during  their  destined  career,  until  they 
have  fulfilled  the  purpose  of  their  creation,  when  tb^ 
die  and  return  again  to  their  dust  *. 

But  perhaps  I  may  seem  to  you  as  making  too  great 
a  parade  about  these  little  insignificant  creatures  if  I  as- 
sign a  separate  letter  to  the  consideration  of  \heir  diseases: 
but  when  yoU  recollect  that  Aristode  has  a  chapter  on 

"  Ps,  civ.  29. 
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this  subject  s  and  that  the  learned  Willdenow  has  de- 
voted a  distinct  portion  of  his  excellent  introductory  work 
on  Botany  to  the  diseases  of  Plants '',— you  will  per- 
haps be  of  a  different  mind :  indeed^  some  facts  I  shall 
have  to  communicate  are  so  remarkable  and  interestbg^ 
that  I  am  sure,  when  you  have  read  this  letter,  you  will 
not  think  the  subject  one  that  desenres  to  be  slighted. 

Insect  diseases  may,  I  think,  be  divided  into  two  great 
classes ;  those  resulting,  namely,  from  some  accidental 
external  injury  or  internal  derangement,  and  those  pro- 
duced hy  parasitic  assailants. 

L  Under  the^5/  head  we  may  begin  with  wounds^ 
fractwres^  miUilaiionSj  and  other  extrqneous  causes  of  dis- 
ease. To  these — ^insects  are  peculiarly  subject;  and 
though  they  are  not,  like  the  Crustacea  and  Arachnida  ^ 
and  some  other  invertebrate  animals,  endowed  with  the 
power  oi  reproducing  a  mutilated  limb,  yet  their  wounds 
iqipear  to  heal  very  rapidly,  and  at  the  time  they  are  in- 
flicted to  produce  little  pain^.  But  if  those  important 
members,  their  antenna j  are  mutilated,  insects  seem  to  suf- 
fer a  kind  of  derangement;  the  great  organ  of  their  com- 
munication with  each  other,  and  in  various  respects  with 
die  external  world,  being  removed,  all  their  instincts  at 
once  &il  them.  I  formerly  related  how  the  amputation 
of  these  affects  the  queenrbee  *•  A  similar  result,  as  Huber 

'  mst  Animal.  1.  viii.  c  27. 
I  ^  I%e  Prmciplei  of  Botany  ando/Fegeiable  Physiology,§SlO'-S&3, 

I  "  Dr.  Leach,  from  a  communication  of  Sir  Joseph  Banks,  has 

I        given  a  veiy  interesting  history  of  a  spider  which,  having  lost  five  of 
its  legs,  from  a  web>weaver  had  become  a  hunter ;  these  legs  it  after- 
I        wards  reproduced,  though  shorter  than  the  others.    Lmn.  Trans,  xi. 
^        303.    Comp.  y.  Diet.  (P Hist.  Not, 'n,2S2. 

*  Vol.  I.  p.  55-.  «  Vol.  II.  p.  166—. 
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tetts  uif^y  follows^  when  the  same  experiment  is  re* 
pleated  on  Ae  "msrkirs  or  drones :  they  idunedietely  be- 
coiae  imaUe  to  take  any  fiiither  part  in  ibe  laboars  of 
tfw  bite;  they  can  no  longer  gmde  themselves  except  in 
the  light ;  if  they  petition  one  of  their  &llow<^:itizeD8  for 
bonegTf  they  are  unable  to  direct  their  tongtre  to  its  rnoti^ 
to  receive  it ;  they  renmin  near  the  entrance  of  the  hhr^ 
and  when  Abe  )%ht  is  intercepted  threy  rush  out  of  it  to 
retttili  na  more. 

Insecti  dccasionaliy  are  subject  U»hmaurs  or  a  preter<> 
natural  enlargement  of  their  parts  and  organs.  Tlie  an* 
t^nnce  of  bees  somietimes  swell  at  their  extremity  so  as 
to  resemble  the  bud  of  a  flower  ready  to  open^  becoin'> 
ing  at;  the  liame  time  very  ydlow,  as  does  the  fore  piti 
of  the  head  \  I  once  saw  a  iq^ecimen  ctAHydrobm^ 
Agreeing  with  H.  Juscipes  in  evdry  other  respect  eveii  td 
.the  most  minute  punctum — ^wfaich  had  a  large  tumfotit 
€m  each  side  of  the  prothorax,  evidently  accidental,  occa- 
sioned probaUy  by  the  stoppage  of  tive  pores  by  whic^ 
the  superfluous  mcnsture  and  air  escape  wh^  it  under- 
goes its  last  change.  The  converse  of  this  I  have  ob- 
served to  tdce  place  sometimes  in  the  same  part  of  Qe<h 
trvpes  faveatus,  the  ordmary  lateral  yoi^^e  becoming  very 
pofKsiderably  enlarged ; — this  was  the  case  with  the  s^ 
cimen  from  which  Mr.  Marsham  made  his  description 
of  that  insect  The  species  is,  however,  very  distinct  in 
other  respects,  and  may  always  be  known  by  its  small 
size.  It  happens  now  and  they  also,  that  these  tumouis 
represent  blisters.  I  saw  one  once  on  one  elytrum  of  a 
beetle  and  not  on  the  other.    Those  of  Setroj)alpus  (as 

•  Huber  Abeiiies  ii.  409.  ^  N,  Diet.  d'Hisl.  A%/.  i.  42. 
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Mr.  MMcLeayf  on  the  authority  of  M.  CbirviUe,  in- 
heaa  me)  are  particularly  subject  to  this  disease*  But^  of 
M  the  oi^ans,  the  wings  are  most  exposed  to  derange^ 
Bientadf  this  kind.  De  Oeer,  in  a  specimen  6f  Pims 
CraU^  just  exdttded  from  the  chrysalis,  observed  that 
eae  of  these  was  distended  by  a  considerable  quantity  of 
ectravaaated  green  flnid^-two  or  three  large  drops  icdlow* 
iDg'ao  incbion.  This  disease  appeared  to  arise  from  tlie 
lower  membrane  not  adhering  to  the  upper ;  so  that  the 
oemffes^^whieh  are  rather  longitudinal  chilnnels,  being 
open  below^  ^n  tubes — were  not  closed  (o  confide  th^ 
ftnd  to  ith  proper  course.  The  malady,  which  miglrt  be 
caBed  a  dropsy  of  the  wing,  earned  off  tl^  insect  the 
day  after  its  exclusion  K  Reaumur  observed  that  ftie 
wings  of  some  flies  were  affected  by  an  tf/r^dropsy,  as  h^ 
ealls  it,  which  appeared  to  arise  from  the  air  escaping 
tMtk  its  natural  channels,  and  thus  separating  the  two 
metnbnniefs  that  form  the  whig,  and  filling  the  cavity 
produced  by  their  separation  ^. 

Sometimes  also  monstrosities  tnre  to  be  met  with  in 
diese  animals,  or  variations  from  a  sji^nmetrical  strueturje 
in  orgitns  tha^  tttt  pairs.  I  have  a  beetle  in  which  the 
terminal  joint  of  one  of  the  ftiaxillary  palpi  is  short,  ovate, 
and  acote;  and  that  of  the  other,  long,  semiovate,  and 
ratiief  oMnse.  A  specimen  tX  Blaps  martisaga  in  my 
eafabiA,  taken  by  Mr.  Denny,  besides  the  terminal  mucro 
6f  Ae  ehftra^  has  a  long  diverging  lateral  one.  Goeze 
Bad  the  larva  of  a  Semblis  brought  to  him  in  which  one 
of  the  two  fore-legs,  though  perfect  in  all  its  parts,  was 
only  half  the  length  of  the  other  *^ ;  which  he  regarded 

*  De  Gecr  i.  7«— .  *»  Reaura.  iv.  342. 

•  yalurf.  xii.  524.  /.  v./  8. 
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as  a  reproduction^  but  it  seems  rather  a  malformatioii. 
Miiiler  mentions  a  most  extraordinary  fact  of  one  of  the 
Nociuidtej  which  when  disclosed  from  the  pupa  retained 
the  head  of  the  larva  *•  One  of  the  most  remarkable 
instances  of  this  kind  that  have  fallen  under  my  own 
observaticNi)  may  be  seen  in  a  specimen  of  ChrywamAa 
hamoptera  in  the  cabinet  of  our  friend  Curtis;  in  whidi 
one  of  the  thighs  produces  a  double  tibia,  but  only  one 
of  these  is  furnished  with  a  tarsus. 

The  diseases  of  insects  which  arise  from  some  inUmal 
cause  are  not  very  numerous.  The  first  that  I  shall 
mention  is  a  kind  of  vertigo.  *^  Ants  have  also  their 
maladies,''  says  M.  P.  Huber :  <<  I  have  noticed  one  ex- 
tremely singular;  the  individuals  attacked  by  it  lose  their 
power  of  guiding  themselves  in  a  straight  line,  they  can 
walk  only  by  turning  round  in  a  circle  of  small  diameter 
and  always  in  the  same  direction.  A  virgin  female  shut 
up  in  oneof  my  glasses  was  seized  on  a  sudden  with  this 
distemper;  she  described  a  circle  of  an  inch  in  diametv, 
and  made  about  a  thousand  turns  in  an  hour,  or  not 
quite  seventeen  in  a  minute.  She  continued  constantly 
turning  round  for  seven  days,  and  when  I  visited  her  in 
the  night  I  found  her  still  in  motion.  I  gave  her  honey 
— and  I  think  that  she  ate  some  of  it''  He  observed 
that  some  workers  were  attacked  by  a  similar  disease : 
onet>f  these,  howiever,  had  the  power  of  walking  from 
time  to  time  in  a  straight  line ;  when  placed  upon  its  head 
it  continued  its  gyrations  ^  Similar  motions  of  a  little 
moth,  mentioned  on  a  former  occasion  %  may  perhiqps 
have  been  produced  by  the  same  cause.     Bees  are  also 

»  Naiutf.  xvL  t.  iv./.  1--3.  »»  Huber  Fourmu,  174.  note  1. 

^«  Vol.  IL  p.  366. 
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subject  to  irertigo^  which  has  been  attributed  to  their 
etdng  pcttsonous  honey  '^^bnt  may  not  this  disease  in  all 
these  cases  arise  from  some  derangero^it  of  the  nervons 
q^stem?  One  of  the  ants  which  was  so  afiected  had  lost 
OM  of  ks  antennae ;  but  as  this  was  not  the  case  with  the 
odiers,  no  greatstress  is  to  be  laid  upon  the  circumstance^ 
Hober  does  not  inform  us  whether  those  attacked  by 
this  disease  recovered  or  not 

I  have  observed  more  than  once,  that  thejlesh-^y  and 
some  others  of  the  same  tribe  are  subject  in  particular 
seasons  to  a  kind  of  convulsions.  "When  thus  attacked, 
they  kick  and  struggle,  and  seem  unable  to  fly.  Some- 
tiBies  they  lie  upon  their  backs  without  motion,  but  if  a 
finger  be  placed  near  them  their  convulsive  motions  are 
lenewed.  Wh^ti  thrown  into  the  air,  instead  of  fljnng, 
diey  fidl  to  theground.  Had  this  distemper  occurred  ear- 
lier or  later  in  the  year  I  should  have  attributed  it  to  the 
benumbing  effects  of  cold ;  but  as  my  observations  were 
made  one  year  (1816)  in  ibby,  and  in  another  (1811)  in 
die  latter  end  of  June,  this  could  scarcely  be  the  case. 
Id  the  year  last  mentioned  I  observed  that  many  flies 
died  under  its  influence.  In  wet  seasons  this  tribe  is 
aobject  to  another  disease,  whidi  proves  fatal  to  many  of 
them,  and  indeed  to  other  Diptera.  A  white  crust  ap^ 
pears  to  be  formed  upon  the  abdomen  both  above  and 
bebw,  of  a  granular  appearance,  much  resembling  fine 
moist  sugar.  On  the  back  of  that  part  this  crust  does 
not  cover  the  margins  of  the  segments,  which  gives  it 
the  appearance  of  white  bands ;  so  that  deceived  by  it,  I 
have  often  at  first  flattered  myself  that  I  had  met  with 

•  N.  Diet.  d'Hist.  Nat.  i.  42. 
VOL.  IV.  P 
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I  new  species.  Tbe  imder^>side  of  tbe  gtbdomeo  is 
wholly  covered  by  it,  divided  in  the  middle  ista  two  lon- 
gttudinal  masses,  the  anal  s^mcDtbcaiigbei^  DeGesir 
has  noticed  this  or  a  similar  disease^  which,  when  flies  are 
attadced  by  it,  causes  the  abdomen  to  swell  so  as  even 
to  burst,  and  the  s^ments  bcoooie  dirioc^ited.  Upon 
opening  the  abdomen  it  is  found  filled  with  a  white  unc- 
tuous substance,  which  often  acoumnlates  (as  above  ds- 
scribed}  on  its  external  surfoce  \  Dn  Host  says  that 
m  this  disease  when  the  animal  is  dead,  Ae  wings,  vpbiok 
were  b^re  incumbent,  become  extended^  and  its  almost 
invisible  pubescence  grows  into  long  hairs  \  De  Oeer 
seems  to  think  that  these  flies  are  thus  affirated  in  conse- 
quence of  having  eaten  some  poisonous  food^;  but  I 
rather  suspect,  as  I  have  observed  it  beoome  prevideiit 
Mx&y  in  wet  seasons,  that  it  arises  bom  a  superabun- 
dance of  the  nutritive  fluid,  or  of  the  fat,  so  that  it  seems 
to  be  a  kind  oSpUAorcu  -  I  once  observed  a  fly  £b»d  to 
apane  of  glass,  round  which  was  a  seaaioirde  of  what 
appeared  to  be  m^^y  vi^ur^  whose  radios  was  neurly 
three-fourths  of  an  indk  Taking  it  for  an  aqueous 
fluid  that  had  trampired  from  the  dead  animal,  I  paid 
no  fiifther  attention  to  it  at  that  tinw :  fant  observing 
fiom  day  to  day  that  the  moisture  did  not  evapoiats, 
after  two  or  three  months  had  elapsed,  I  had  the  cnrio- 
ffity  to  examine  it  more  doeriy,  aac^  i^Min  scraping  some 
of  it  off  with  a  penknife,  I  fiwuid  it  was  a  white  sub- 
stanee  of  a  fiitty  nature^  In  this  case,  then,  die  fiit  must 
have  exploded  on  all  sides  with  consideraUe  violence 
from  half  the  body  or  the  abdomen*    Probably  tbia  was 

•  De  Oeer  vi.75.    Latr.  HiiL  Nat.  xiv.  371. 

^  Jacquin  CoUectan,  iH.  /.  xxHi./.  7.  *"  De  Geer  M  tupr. 
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A  more  intense  degree  of  plethonu  When  I  examined 
dns  i^jpeatance  the  fly  had  fisiUen  ofl^  and  I  could  not 
findit 

Mr.  Shef^ard  once  brought  me  a  panicle  of  grass,  the 
|;Iiunts  of  which  were  rough  withfaaars,  or  small  brbdes, 
to  which  several  specimens  of  a  fly  related  to  Xylcta 
fifiem  adhered  by  their  proboscis.  At  first  I  thought 
that  having  been  entrapped  by  the  bristks,  and  unable 
to  extricate  themselves,  they  had  perished  from  want  of 
feed;  but  since  when  loathed  they  readily  drof^[)ed  from 
the  ghunes,  some  other  cause,  perhaps  disease,  probably 
oooBsiooed  this  singular  suspemion  of  themselves. 

The  maladies  to  which  bees  and  sMwc^rms  are  subject 
sremore  interesting  to  us  then  those  of/UeSy  on  account 
of  their  'atility  as  adtimied  insects.  One  of  the  worst 
distempers  whidi  attacks  the  first  of  thefts  animals  is  a 
kind  oilooKtuss  or  djfsemUry :  ibU  happens  early  in  the 
year,  wbsn  diey  are  fed  with  too  much  honey  without 
aiy  portion  of  bee4)Fead  %  and  sometimes  destroys  whole 
hires.  Their  excrements,  instead  of  a  yellowish  red, 
then  beoome  Uadc,  and  the  odour  (hey  emit  is  insupport- 
aUe;  tbe  bees  no  longer  observe  their  usual  neatness, 
iuluciag  Axm  to  leave  the  hive  when  they  void  thenrex- 
oremci^  but  they  defile  it,  their  cells,  and  each  ot)]er« 
Several  remedies  have  been  prescribed  for  this  disease. 
To  pfeHSMt  it,  a  ^rrop  made  by  an  equal  mixture  of 

*  Dr.  Bevan  asserts  (The  Honeybee,  197)  *'  that  we  have  no  evi. 
dence  that  petlen  constitutes uny  part  of  the  (bod  of  adttli  bees.**  Had 
k»«diiialte4  Bsaaaiur(v.  418)  he  wenld  h««e  foaad  thai  this  great 
ataa  exaayned  the  proceedu^  of  a  bee  with  a  magnifying  glass> 
and  ^tinctly  saw  her  devour  very  deliberately  the  masses  of  pollen 
M  her  land  legs*  Hesaysal8o(lbid.4l9.)thatirtke8tonNicbandin. 
testmes  are  opened  ^ey  wiU  be  found  filled  with  that  substance. 
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good  wine  and  boney  is  recommended ;  and  as  a  cnre^  to 
place  in  the  hive  combs  containing  cells  filled  with  bee- 
bread  *.  But  one  of  the  worst  maladies  to  which  these 
useful  animals  are  subject,  is  that  called  by  Schirach 
Fa-ux  Coicoain.  It  originates  with  the  larvae;  and  is  caused 
either  by  their  being  fed  with  unwholesome  food,  or  when 
the  queen,  as  sometimes  happens,  lays  her  eggs  so  that 
the  head  of  the  grub  is  not  in  a  proper  position  for 
emerging  fi*om  the  cell  when  the  period  for  its  disclosure 
is  arrived : — ^the  consequence  is,  that  in  both  cases  it  dies 
and  becomes  putrid,  which  scnnetimes  produces  a  real 
pestilence  in  a  hive.  The  remedy  for  this  evil  is  to  cut 
away  the  infected  combs,  and  to  make  the  bees  undergo 
a  fast  of  two  days^  The  hive  should  be  cleaned  mi 
fumigated,  by  burning  under  it  aromatic  plants. 

The  cultivators  of  the  silkworm  in  France  have  given 
names  to  several  diseases  to  which  that  animal  b  subject. 
On^iscsMioALalUmgej  and  is  supposed  to  be  occasioned 
either  by  too  great  heat,  or  by  too  sudden  a  transiticm 
firom  cold  to  heat.  It  takes  place  when  the  cateipillar 
is  first  hatched ;  which  lives  perhaps,  but  in  a  very  sickly 
state,  till  it  should  spin  its  cocoon  and  assume  the  pupa, 
when  it  expires.  Another  degree  of  the  same  disease  is 
called  Les  Harpions  or  Passis.  A  second  distemper  of 
this  animal  is  Des  Vaches,  Le  Gras  or  Jja  Saune :  this 
is  a  mortal  disease,  supposed  to  be  of  a  putrid  nature, 
and  produced  by  mephitic  air;  it  shows  itself  after 
the  second  moult,  but  rarely  after  the  subsequent  ones. 
When  a  caterpillar  is  first  attacked,  changing  the  air 
may  prove  a  remedy;  but  when  the  disease  has  made 

*  Schirach  Hiii.  Sec  54.  Reaum.  v.  713.  AT.  Diet.  d^Bitt.  Nai.  L  4dL 
»»  N.  Diet.  d*Hiit.  Nat.  i.  42.   Schirach  HiU.  66. 
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progress,  it  is  best  to  burn  or  bury  them,  since  if  the 
poultry  pick  them  up  they  might  be  poisoned  by  them. 
A  third  disease  of  silkworms  is  called  Lcs  Marts  Blancs^ 
or  Tr^s^  which  is  also  occasioned  by  impure  air,  when 
tbe  leaves  the  animal  feeds  upon  are  heaped  so  as  to 
produce  fermentation.  The  caterpillars  attacked  by  it 
die  suddenly,  and  preserve  after  their  death  the  sem- 
Uance  of  life  and  health.  Too  great  heat,  whether  ar- 
tificial or  natural,  occasions  La  Tcuffe^  a  fourth,  which, 
when  the  heat  continues  long,  destroys  all  those  that 
are  arrived  at  their  last  stage  of  existence  in  their  larva 
state.  Black  j>oints  scattered  over  different  parts  of  tlie 
body,  or  livid  and  blackish  spots  in  the  vicinity  of  the 
qHracles,  followed  by  a  yellowish  or  reddish  tint,  are 
symptoms  of  a  fifth  malady,  called  La  Muscardine. 
After  this  the  animal  soon  dies,  and  becomes  mouldy, 
but  does  not  stink.  This  disease  is  not  contagious,  and 
is  Aought  to  be  caused  by  a  moist  heat,  attended  by 
pernicious  exhalations.  La  Luzette,  Luisette,  or  Clairene^ 
is  another  malady,  which  shows  itself  most  commonly 
after  the  fourth  moult  It  seems  to  arise  from  some 
original  defect  in  the  egg.  The  caterpillars  attacked  by 
it  may  be  known  by  their  dear  red  and  afterwards  dirty 
white  colour ;  their  body  becomes  transparent,  and  the 
matter  of  silk  exudes  in  drops  from  their  spinnerets; 
consequently,  though  as  voracious  as  the  rest,  they  are 
never  able  to  construct  a  cocoon,  and  should  be  de- 
stroyed. Les  Dragies  is  the  name  given  to  cocoons 
whidi  include  a  larva  that  never  becomes  a  pupa.  The 
causeof  this  disorder  has  not  been  ascertained,  and  whole 
broods  are  sometimes  subject  to  it,  which,  as  in  the  last, 
seems  to  imply  some  defect  in  the  eggs.  But  as  the  ca- 
terpillar spins  its  cocoon,  and  the  silk  is  as  good  as  usual, 
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it  is  a  malady  of  no  great  ionportatK^.  Lastly,  s(Hne* 
times  the  mulberry  leaves  have  a  gummy  rather  acrid 
seeretion,  which  purges  the  silkworms;  thdr  escrement 
is  DO  longer  solid ;  tbey  become  weak  and  languid;  and 
if  the  secretion  is  abundant,  their  transpiration  isuaipeded, 
and  at  the  time  of  moulting  they  are  become  so  feeble  as 
to  be  unable  to  cast  their  skin  *. 

In  the  case  of  many  caterpillars  of  Lepidaptera  thai 
died,  Bonnet  found  by  dissection  that  the  disease  was 
remotely  occasioned  by  a  diarrhea^  which  taking  place 
immediately  before  they  became  pupse,  prevented  the 
inner  membrane  of  their  intestines  from  being  rejected, 
as  it  would  have  been  if  no  extraordinary  cause  had 
prevented  it,  attached  to  the  hard  excrement  He  found 
this  membrane  ccmverted  into  a  jelly  occupying  great 
part  of  the  stomach,  which  he  conjectured  was  the  proxi- 
mate cause  of  their  death  ^ 

To  conclude  this  hetA^spiders  are  reputed  to  be  sub- 
ject to  the  stone :  I  do  not  say  Calculus  in  Vesica  ;  but 
we  are  informed  by  Lesser  that  Dr.  John  Franck  hav- 
ing shut  up  fourteen  spiders  in  a  glass  with  some  vale- 
rian root,  one  of  them  voided  an  ash-coloured  ci^culos 
with  small  black  dots  . 

II.  I  now  come  to  that  class  of  diseases  which  appears 
to  prevail  almost  universally  amongst  insects — I  mean 
those  resulting  from  the  attack  of  parasitic  enemies. 
Thus  millions  and  millions  annually  perish  before  th^ 
have  arrived  at  their  perfect  state.  Diseases  of  this  kind 
proceed  either  from  vegetable  or  animal  parasites.  I  shall 
begin  with  the  first,  which  will  not  occupy  us  long. 

i.  As  insects  pass  often  no  small  portion  of  their  life 

*  Latr.  HiiU  Nat.  xiv.  163—    N,  Diet  d*HUi.  Kat  iv.  134-. 
^  CBuvr,  H.  4^-.  *  Lesser  L.  ii.  li^I. 
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IB  •  sUteof  torpidityy  in  which  they  reoMin  chiefly  with* 
out  motioii,  it  will  not  seem  wooderfiil,  should  any  par^ 
dal  moistart  Aceidentalfy  acoaittulata  i^xm  tben^  that  it 
ifliNrds  a  seed  plot  fiyr  certaiiMniBiite  fimgi  to  eome  ap 
and  grow  in.  Persoon-obseires  with  regard  to  his  geDOi 
iBoriOj  that  one  species  grows  upask  the  /onwr  of  insects 
{L  trwieaU)f  and  anodier  upon  ptque  {L  cnum^):--* 
is  he  does  not  say  upon  dead  larvae  and  pupss,  as  upon 
a  fanner  occasion  S  perhaps  in  these  cases  these  plants 
nay  coostitote  an  insect  disease ;  but  I  lay  no  stress 
npoQ  it,  and  only  mention  the  circumstance  here  as  con- 
nected with  the  lustcny  of  these  animals*  Mr.  Dickson 
has  described  a  S^plueria  under  the  name  oi  erUamarkiaa 
thst  grows  upon  dead  lanrse;  it  has  a  slender  long  stipes 
and  spherical  granulated  head :  on  the  pupa  of  a  spe* 
dm  of  Cicada  in  my  calnnet)  another  kind  of  Splueriaf 
with  a  twisted  tbickish  stipes  and  oblong  headf  springs 
op  in  the  space  between  the  eyes.  I  obsorred  somediing 
siaiilar  but  longer,  in  the  grub  of  some  large  beetle  ia 
M.  Dn  Fresn^s  museum  at  Paris ;  and  I  have  a  memo- 
nndam  of  baring  noticed  something  of  the  kind  on  the 
rottram  of  a  Calandra»  Bees  and  humble-bees  hare 
been  sometimes  thought  to  have  son*  species  of  nmeor  or 
other  RmgiBi  occasionally  growing  upcm  them;  but 
Mr.  Brown  is  of  opinion  that  stamina  which  they  have 
fikfaed  from  flowers  have  been  mistaken  for  these  J?un^ 
pOi^  since  he  has  dete<^ed  those  of  Orckidea  in  some 
of  this  tribe,  and  upon  a  beetle  shown  t6  him  by  Mr. 
MaeLeay,  one  which  he  knew  to  be  the  stamen  of  an 
Aristalochia.  I  once  observed  a  bunch  of  what  I  mis^ 
took  for  a  sii^lar  mucor  that  adorned  the  vertex  of  a 
humble-bee,  between  the  antennae,  which  doubtless  were 
•Synop,,  Meik.  Fmg,  W  g.  69.  n.  1.  «.    "  iM.  4.  g.  1.  n.  4. 
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of  the  same  description ;  and  I  even  saw  one  upon  its 
wing.  Upon  a  former  occasion  I  mentioned  a  pexaUd 
circmnstanoe  with  respect  to  a  spedes  of  Xyhctqfa  K 

iL  The  animal  parasites  that  infest  insects  are  eidier 
themselves  inlets ;  or  xvorms* 

I.  Their  insect  infesters^  as  &r  as  we  know  at  present^ 
are  confined  to  the  Orders  Strepsipterti^  tfymenopterOf 
Diptera,  and  Aptera :  they  attackth^n  sometimes  in  their 
egg  state^  most  frequently  when  they  are  larvss,  occasion-* 
ally  when  pupae,  and  very  rarely  in  their  perfi^ct  stete. 
Upon  many  of  these  I  have  formerly  enlarged  ^,  and 
I  shall  now  add  such  further  circumstances  as  I  then 
omitted.  The  Strepsiptera  Order,  as  at  present  known, 
consists  only  of  two  genera,  Stylops  and  Xenos  ;  the  first 
being  appropriated  to  the  imago  of  Andrena^  a  kind  of 
iee^  and  the  latter  to  that  of  the  loasps.  Their  ^gs  ap- 
pear to  be  deposited  in  the  abdomen  of  these  insects  in 
which  they  feed,  till  having  attained  their  full  growth 
they  perforate  the  membrane  that  connects  its  segments; 
fmdat  the  proper  time  theirpupa-case  bursts,  they  emerge, 
and  take  their  flight.  Sometimes  four  or  five  infest  a 
single  bee.  Whether  the  latter  dies  upon  their  quitting 
it  I  have  not  been  able  to  ascertain,  but  from  their  fly- 
ing, when  the  little  parasite  is  very  near  leaving  them, 
with  their  usual  activity,  it  should,  seem  that  this  disease 
is  not  mortal ;  but  it  probably  prevents  their  breeding : 
I' do  not  recollect  observing  the  exuvias  of  one  in  a  nude 
bees 

The  great  body  of  insect  parasites,  however,  belong 
to  the  Hj/menopiera  Order,  and  chiefly  to  the  Linnean  . 
genus  Ichnetanon.     The  insects  of  this  order  have  been 

»  Vol.  III.  p.  335—.  »»  Vol.  I.  p.  287—. 

'  Mon,  Ap,  AngL  ii.  111.    Linn.  Trans,  xi.  90—. 
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doioBMiiated  Principesy  because  of  the  woBderftd  instinctt 
cf  iDts^  wasps,  bees^  and  other  gr^^arious  tribes  that  be^ 
long  to  it;  and  they  merit  a  same  of  honour  not  less  for 
the  benefits  that  they  confer  upon  mankind,  by  keeping 
withia  their  proper  limits  the  various  insect-destroyers 
of  the  produce  of  the  globe.  It  deserves  notice  that 
when  these  latter  increase  to  adegree  to  occasion  alarm, 
their  parasites  are  observed  to  increase  in  a  much  greater, 
so  as  to  prevent  the  great  mqority  of  them  from  breed* 
log*.  Though  these  benefactors  of  the  human  race  con- 
ititote  numerous  goiera,  at  present  not  well  ascertained, 
I  shall  speak  of  most  of  them  under  the  common  name 
ofkhneununu 

The  appearance  of  these  little  four-winged  flies  puzded 
imidi  the  earlier  naturalists : — ^that  a  caterpillar  usually 
turning  to  a  moih  or  buiterfly  should  give  birth  to  my- 
riads oi  fliesy  was  one  of  those  deep  mysteries  of  nature 
which  they  knew  not  how  to  fathom  *":  even  the  pene- 
trating genius  of  our  great  Ray,  diough  he  ultimately 
ascertained  the  real  fisurt  ^,  was  at  one  time  here  quite  at 
&ult;  for  he  seems  at  first  to  have  thought,  when  from 
aay  defect  or  weakness  nature  could  not  bring  a  cater- 
.  pOlar  to  a  butterfly,  in  order  that  her  aim  might  not  be 
oitirely  defeated,  that  she  stopped  short,  and  formed 
them  into  more  imperfect  animals  ^. 

Before  I  detail  more  particularly  the  proceedings  of 
Ichoeamons,  I  shall  make  a  few  general  remarks  upon 
them.  The  structure  of  the  instrument  by  which  they 
are  enabled  to  deposit  their  eggs  in  their  appropriate 
station  has  been  before  sufliciendy  described  ^ ;  it  is  long 

*  Reaiiin.  ii.  439.  **  Ibid,  415.    MoufTet  57. 

*  ,mu.  Ins.  Prarf.  xv.  -  Col.  Cant.  137. 
«  See  above,  p.  162—. 
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or  short  according  to  die  situation  and  circarostanoes  of 
the  larva  which  receiTes  them :  if  this  lives  in  die  open 
Mr,  and  the  access  to  it  is  easj,  it  is  nsoatty  short  and 
retracted  within  the  body ;  but  if  it  lies  concealed  in  deep 
holes  or  cavities,  or  shuns  all  approach,  it  is  often  very 
long.    Thus  in  Pimpla  Manifntator^  which  commits  ill 
eggs  to  the  grub  <^a  wild  bee  inhabiting  the  bottom sf 
deep  holes  bored  in  posts  and  rails,  the  oviposttorit 
neariy  an  inch  and  half  in  length,  and  in  some  eztnh 
European  species  three  inches.    How  die  ^g  is  pro* 
pdled  so  as  to  pass  in  safety  from  the  oviduct,  along  this 
extended  and  very  slender  instrnmoit  to  die  grub  fixr 
which  it  is  destined,  has  not  been  certainly  ascertained: 
but  from  an  observation  of  Reaumur^s  *  it  shoidd  seem 
diat  it  is  aided  in  its  passage  by  some  flcnd  ejected  at  dw 
same  time  with  it,  or  is  so  lubricated  as  to  slide  easilj 
without  bemgdiiqslaced.  The  flies  we  «re  speaking  o(  by 
some  authors  are  called  Musca  vibranUs,  because  when 
seardiing  for  die  destined  nidus  of  their  eggs  their  an» 
tennas  vibrate  incessandy,  and  it  is  by-the  use  of  these 
wonderful  organs  that  they  discover  it  wherever  it  lurks. 
Bergman  observed  that  FcamiS  Jaadatar  seardies  fiir  the 
latent  grub  of  certain  bees  and  other  Htfmenaptera  with 
its  antennae  ^ :    and  from  Mr.  Marsham  we  learn  that 
Pimpla  ManifestatoTj  before  it  inserts  its  ovipositor  in  the 
nest  of  thegrob  of  Ckdottoma  masiUosOf  explores  it  fivst 
widi  one  antenna  and  then  with  the  other,  plunging 
them  all  the  while  intensely  quivering  up  to  the  very  root^ 
With  reelect  to  their  size^  Ichneumons  vary  gready; 
some  being  so  extremely  minute  as  to  be  invisible  to  the 
naked  eye,  unless  moving  upon  glass ;  while  others,  as  to 

■  Reautn.  vi.  306.      *  Fn.  Suec.  1626.     "^  Linn.  Trans,  liL  26. 
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their  Ung^A^  emulate  the  giaota  amongst  inaecis.    The  , 

former,  unleas  appropriated  to  the  eggs  themselves,  asa- 

ally  commit  maay  ^;gs  to  a  single  larva,  while  the  latter 

are  directed  by  their  instinct  to  introduce  into  them  only 

one*    Some  of  the  former  description  are  endowed  with 

the  fikcul^  of  leaping  *•    The  bod  of  Ichneunums,  and 

indeed  of  other  internal  parasites,  is  chiefly  the  epiphan 

or  fiitof  the  larva,  but  they  never  touch  any  vital  organ; 

so  thai  it  continues  to  feed,  and  probably  more  voraci- 

ooaly,  growt  c<^  its  skin,  and  often  it  changes  to  a  chry-» 

salis,  although  at  the  same  time  inhabited  by  an  army  of 

these  little  devourers. 

Ichneumons,  as  far  as  has  been  at  present  ascertained^ 
are  parasitic  upon  other  insects  chiefly  in  their  three  first 
states,  a  solitary  instance  only  having  been  observed  of 
their  inhabiting  an  imago  $  but  from  their  first  exclusion 
as  eggs  from  the  ovafy  till  their  assumption  of  that  state 
they  give  them  no  rest  I  shall  therefore  first  treat  of 
(hose  that  infest  the  eggs;  next  those  appropriated  to 
hnkC;  and  lastly  those  that  devour /tiqmp. 

Vailisnieri  appears  to  have  been  the  first  naturalist 
who  discovered  that  Ichneumons  were  appreciated  to 
the  egg$  of  other  insects.  He  observed  one  proceed 
from  those  of  the  emperor-moth  {ScUumia  Spim) :  find- 
ing two  holes  in  each  e|^,  one  larger  than  the  other,  he 
conjectured  that  one  was  made  when  it  entered,  and  the 
other  when  it  emerged.  In  this  case  the  e^  of  the 
Ichneumon  must  be  fixed  on  the  outside  of  the  egg  it 

*  De  Geer  L  608.  lann^  has  made  a  mistake  with  regard  to  the 
Ichneamon  here  alluded  to,  in  calling  De  Geer*s  saltatorious  Tchneu* 
moa  /.  Muicttrumt  and  referring  for  it  to  /.  xxxii./.  19,  ^  of  that 
author ;  whereas  the  Ichneumon  that  prey*  upon  the  aphidivorous  i 

flies  does  not  jump,  and  is  figured  by  De  Geer  605.  /.  xxxiv./.  96— 
29.   The  jumping  one  feeds  on  the  larva  of  a  Coccmci/a, 
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was  to  feed  upon;  though  some  appear  to  pierce  it  with 
their  ovipositor,  and  consequently  introduce  their  egg 
within :  for  he  says  afterwards ;  *^  I  have  seen  with  my 
own  eyes  a  certain  kind  of  wild  flies  deposit  their  eggs 
np(m  other  eggs,  and  bore  and  pierce  others  with  an 
aculeus — ^by  which  tiiey  have  introduced  the  ^g*" 
Count  Zinanni,  a  correspondent  of  Reaumur's,  saw  an 
Ichneumon  pierce  the  eggs  with  her  ovipositor  repeat- 
edly; which  in  about  fifteen  days  were  filled  with  the 
pupa,  and  in  six  more  produced  the  imago  ^«  /.  Ovu- 
larum  L.  is  the  only  krunon  species  of  egg-devourers; 
but  most  likely  there  are  many,  var}ang  in  size,  accord- 
ing to  the  size  of  the  egg  they  inhabit.  Probably 
/•  Atomus  L.,  and  /.  Punctum  Shaw,  are  of  this  descrip- 
tion^. It  is  wonderftil  what  a  number  these  little  flies 
destroy : — out  of  a  mass  of  more  than  sixty  eggs  which 
was  brought  to  De  Geer,  not  one  had  escaped  the  Ich- 
neumon^. But  the  most  extraordinary  thing  is,  that 
even  these  little  creatures  we  are  told  are  destroyed  by 
another  still  more  minute*. 

Tliough  the  animals  we  are  speaking  of  usually  destroy 
only  a  single  egg,  yet  some  appear  not  so  to  confine 
themselves.  Geoflfrey  Informs  us  that  the  larva  of  one 
of  the  Ichneumons  whose  females  are  without  wings 
{Ctypius)  devours  the  eggs  of  the  nests  of  spiders,  and 
firom  its  size — it  is  nearly  a  quarter  of  an  inch  long — 
it  must  require  several  of  them  to  bring  it  to  matu- 
rity ^  One  of  those  also  which  destroys  the  gnat  infest- 
ing the  wheat  (/•  inserens)  appears  to  devour  them  in 

"  Vallisnieri  Leitere,  &c.  80.  »»  Reaum.  vi.  296—. 

«  Lmn6  evidently  has  described  another  species  under  /.  Oimiorum, 
in  Fn.  Suec.  1644.  ^  De  Geer  i.  693—. 

•  N,  Diet,  d'Hist.  Nat\  vi.  10.        '  Geoffr.  Hist.  Int.  Par.  u.  361. 
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their  ^  state,  and  conld  not  be  brought  to  perfection 
by  the  fixxl  that  a  single  one  would  furnish*. 

The  Ichneumons  that  are  parasitic  upon  latva  are 
the  most  numerous  of  all.  Some  of  them  are  deposited 
by  the  parent  fly  on  the  outside  of  their  prey,  and  others 
introduced  into  its  interior.  Ophion  luteum  is  one  of 
the  former  tribe;  it  plants  its  ^gs  in  the  skin  of  the 
eaterfnllar  of  the  puss-moth  (Cerura  Vimda)*  Each 
^  is  (umi^ed  with  a  footstalk  terminating  in  a  bulb'^^ 
which  is  so  deeply  and  firmly  fixed  that  it  b  impossible 
to  extract  it  without  detaching  a  portion  of  the  animal 
with  it,  and  even  when  the  caterpillar  changes  its  skin  it 
is  not  displaced.  After  it  is  hatched,  the  .grub,  while 
feedm^  keeps  its  posterior  extremity  in  the  egg^shellf 
to  whkh  it  adheres  so  pertinaciously,  that  it  is  scarcely 
possible  to  disengage  it  without  crushing  it.  It  fixes 
itself  by  its  mandibles  to  the  skin  of  the  caterpillar,  and 
keeps  constantly  sudung  the  contents  of  its  body  till  it 
dies:  sometimes  nine  or  ten  of  these  larvae  inhabit  a 
sbgle  cater{Hllar^.  Reaumur  has  given  an  account  o[ 
other  external  Ichneumons.  Upon  one  caterpillar  that 
be  examined,  they  were  so  numerous  as  to  render  the 
poor  animal  quite  a  spectacle,  and  they  underwent  their 
metamorphosis  attached  to  it**.  One  species  of  this  de^ 
sorption  avenges  the  cause  of  insects  upon  their  most 
pitiless  foes,  the  all-devouring  spider — for  in  the  midst 
of  her  toils  and  lines  of  circumvallation  it  makes  her  its 
prey.  De  Oeer,  meeting  one  day  with  a  young  sfrider 
ct  a  common  kind,  observed  with  surprise,  engaged  in 
sucking  it,  a  small  white  grub,  which  was  firmly  attached 
to  the  abdomen  near  the  trunk.      Putting  it  by  in  a ' 

■  Lmn,  Trans.  ▼.  102—.  »»  Plate  XX.  Fio.  22.  a. 

•  De  Gccr  ii.  850—.  *  Reaum.  ii.  444—. 
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ijbssj  after  some  days  he  examined  it  again ;  wben  be 
observed  that  it  had  span  the  outline  of  a  Terttcal  web, 
bad  stretched  threads  from  the  top  to  the  bottom  of  die 
glass  and  from  one  side  to  the  other,  and  had  also  spun 
die  radii  that  meet  in  the  centre,  and  this  was  all  ;-4)iit 
what  was  remarkable,  the  larva  that  had  fed  upon  it  vas 
suspended  in  the  centre  of  this  web)  where  it  was  eft- 
gaged  in  ^pinning  its  own  cocoon,  while  the  spider,  e]^- 
hansted  by  this  last  efifort,  had  fallen  dead  to  the  bottom 
of  the  glass.  It  cannot  be  asserted  positively  that  diii 
suspension  of  the  larva  of  the  Ichneumon  in  the  centre 
of  the  web  always  takes  place;  but  if  it  does^  as  seem 
most  probable,  it  shows  that  this  little  parasile  is  en- 
dowed with  an  instinct  which  causes  it  so  to  act  upon 
the  spider  as  may  induce  it  tx>  spin  a  web  so  nicety  dmed 
as  to  be  sufficiendy  complete  at  the  period  of  its  death 
and  of  the  change  of  the  Ichneumon,  fiar  the  latt^  to 
cast  it  down  and  assume  its  station** 

But  the  great  bulk  of  the  parasitic  Hymenoptorous  de- 
vour^rs  of  larvas  have  their  assigned  station  within  the 
body*  As  Entomologists  in  breeding  insects  have  paid 
thdr  principal  att^iti<Hi  to  Lepidaptera^  it  necessarily 
follows  that  their  Ichneumon  iolesters  must  be  most 
generally  known;  but  doubtless  the  larvae  of  the  odier 
Orders  are  not  wholly  liberated  from  this  scourge:  tbqr 
also  require  to  be  kept  within  due  limits,  and  have  thar 
appropriate  parasites.  Some^  however,  in  most  of  them 
have  been  detected :  of  which  I  shall  now  proceed  to 
state  to  you  the  most  faiteresting  examples,  beginning 
with  the  Coleqpiera. 
Ahf^ia  Manducafor  \  remarkable  for  having  aoandifanbi 

•  De  Geer  ii.  863—.  »•  Panzer  Fn.  Germ,  Inii,  Ixxii.  4, 
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dMt  do  not  ctow^  and  toodied  at  the  end^  usually  at- 
tofidt  Bosses  c^dung,  both  of  mmo  and  catde^  probaUy 
fDrlhe  purpose  of  dapoating  its  e^s  in  some  of  the  Co- 
kofimms  larfse  that  inhabit  it    Mn  Slephensi  one  of 
die  noit  accurate  obsenrers  ms  wdl  as  one  of  the  best 
Salomologists  of  the  present  day,  informs  me  that  he 
once  captured  three  qpectmens  of  Timarcha  ttnebricosa^ 
irem  each  <^  which  forty  or  fi%  minute  Ichneumons 
cmorged.    An  insect  also  of  this  Order,  that  is  a  great 
bencfiictor  to  mankind,  as  a  destroyer  of  the  plant-lice, 
«-4  mean  ^  hidy*Imrd  {Coceinetta)j  in  its  larra  state  is 
ittdf  subject  to  the  attack,  as  we  learn  from  De  Geer, 
ef  cue  of  these  small  parasites\    He  detected  them  also 
ia  that  of  two  species  of  weevils :  and  in  the  pupa  of 
iome  large  gmb  of  a  beetle  inhabiting  the  wood  of  the 
di%  perhaps  that  of  the  stag-beetle,  he  found  the  pupa 
ef  ooe  of  thooe  Ichneumons  that  have  an  exserted  ovi^* 
posilor\     Doubdess^  did  we  know  their  history,  we 
ibottid  find  that  numberless  species  huTe  their  internal 
nnuiants  belonging  to  tins  tribe. 

Oriiqpitrom  larvm  seem  not  to  have  been  yet  an^ 
Bounced  as  affording  a  pabulum  to  these  animals :  bat 
Ibe  late  Dr«  Arnold,  whose  tact  for  observation  widi  re- 
^M  to  the  manners  and  economy  of  msects  has  rendered 
Us  loss  irreparable,  discovered  diat  the  remarkable 
psmsitic  genas  Bvania  was  appropriated  to  the  all- 
devonring  Blatku  Whether  it  attacked  it  ilk  its  egg  or 
ktraa  state  I  have  not  been  informed.  This  little  bene- 
Intoir  ia  here  extnenely  rare^  at  least  in  the  comhy; 
periiaps  in  iarnns^  where  the  cock-roach  abounds,  it  may 
he  mora  cMunon* 

*  Dt  Gser,  S.  580--.  ii.  8fS— .  907. 
^  Reaum.  ti.  31f. 
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The  observadons  of  naturalists  have  chiefly  been  con- 
fined to  the  Hemipterous  genus  Aphis ;  but  these  earijr 
attracted  their  notice.  Leeuwenhoek  has  given  a  par- 
ticular and  entertaining  account  of  the  proceedings  of 
/•  Aphidum.  As  soon  as  the  little  flies  approached 
their  prey^  they  bent  their  abdomen,  which  is  rather 
long,  between  their  legs,  so  that  the  anus  projected  be* 
yond  the  head ;  then  with  their  ovipositor  they  pierced 
the  body  of  the  Aphis,  at  the  same  time  carefully  avdd* 
ing  all  contact  with  it  in  every  otlier  part:  whenever  they 
succeeded  in  their  attempt,  a  tremulous  motion  of  the 
abdomen  succeeded.  Only  a  single  egg  is  committed  to 
one  Aphis :  when  hatched,  the  latter  becomes  very 
smoodi  and  appears  swelled ;  it  is,  however,  full  of  life, 
and  moves  when  touched.  Those  that  are  thus  pricked 
separate  themselves  from  their  sound  companions,  and 
take  their  station  on  the  underside  of  a  leaf.  After  some 
days  the  inclosed  grub  pierces  the  belly  of  the  Aphis, 
and  attaches  the  margin  of  the  orifice  to  the  leaf  by  silken 
threads ;  upon  this  it  dies,  becomes  white,  and  resembles 
a  brilliant  bead  or  pearl*.  De  Geer  observed  also  an 
Ichneumon  on  the  CJoccus  of  the  elm,  /.  CoccommK 

Amongst  the  Neuropterom  tribes  likewise,  probably 
the  IchneumonidcB  commit  their  usual  ravages ;  but  their 
exploits,  as  far  as  I  recollect,  have  met  with  no  historian. 
I  have  a  small  species  related  to  Chelonusy  which  a  me* 
morandufiT  made  when  I  took  it  tells  me  was  obtained 
from  Mshna  viatica;  yet  I  do  not  renumber  ever  tradng 
that  species  to  its  final  change,  so  that  I  must  have  taken 
diis  Ichneumon  from  the  perfect  insect.  It  suffices,  how* 
ever,  to  prove  that  this  tribe  is  also  exposed  to  the  at- 

*  Leeuwenh.  EpUt.  Oct.  6,  1700.    De  Geer  il.  8d9. 
^  Ibid.  \.  604. 
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tack  of  these  parasites.  Where  larvae  and  papae  are 
aquatiCf  it  seems  probable,  if  any  attack  is  made  upon 
diem,  that  it  must  take  place  after  they  have  quitted  the 
water. 

'  In  the  Hymenoptera  Order  itself  almost  every  genus 
has  been  ascertained  to  have  its  Ichneufnon  parasites. 
Not  even  the  fortified  habitations  of  the  gall-flies  (C^ 
nipg)  can  escape  them,  almost  every  species  becoming 
d^  prey;  a  circumstance  which  puzzled  not  a  little 
some  of  the  older  naturalists,  when  they  at  one  time  saw 
a  iy  not  remarkable  for  its  cdours  or  brilliancy  emerge 
irom  the  curious  moss-like  Bedeguar  of  the  wild  rose, 
and  at  anotfier  were  struck  by  the  appearance  of  one  of 
diose  ^lendid  minims  of  nature  which  almost  dazzle  the 
sight  of  the  beholder^.  Immunity,  however,  from  this 
pest  seems  to  have  been  granted  to  the  gregarious  Hy^ 
menqptera  ;  at  least  none  has  yet  been  discovered  to  at- 
lade  the  ant,  the  waq),  the  humble-bee,  or  the  hive-bee ; 
in  which  last,  had  there  been  one  appropriated  to  it,  it 
could  never  have  escaped  the  notice  of  the  Reaumurs 
aad  the  Hobers.  The  soliUny  bees,  however,  as  we 
have  seen  above^,  do  not  escape ;  and  Epipona  spmipes^ 
a  $6lUafy  wasp  which  feeds  its  own  young  with  a  number 
of  green  caterpillars  S  is  itself  when  a  larva,  though 
concealed  in  a  deep  burrow,  the  prey  of  the  grub  of  an 
Idmetunon,  which  by  means  of  a  long  ovipositor  intro- 
duces its  ^g  into  its  body^  Even  these  parasites, 
iriiose  universal  office  it  is  in  their  first  state  to  prey 
upon  insect^  are  themselves  subject  to  the  same  malady. 
Idmeumonidan  devourers  are  kept  in  check  by  other 

'  RaL  Hist.  Ins^  ^9—.     ^  See  above,  p.  21 7 ;  and  Vol.  I.  p.  356. 
*"  Ibid.  346.  '  Reaum.  vi.  303-. 
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Idineumonidaa  devourers«    These  in  some  cuses  art  m 
numerous  as  to  destroy  the  tithe  of  the  kinds  thejr  at* 
tack*.     Thus  an  ever-Watchftil  Providbnck  prevoitt 
these  parasites  Spam  becoming  so  numerous  as  to  aanir 
hilate  in  any  placis  the  species  necessary  for  the  mainte- 
nance of  the  general  economy  and  proportion  of  jiniiBil 
and  vegetable  productions.    Amongst  the  assailants  of 
the  Hymenopteroj  none  seem  to  hate  a  more  laborioMS 
task  assigned  them  than  those  that  pierce  the  rmiM 
galls  in  which  the  larvee  <^  the  (^ips  trib^  are  inclosed. 
To  look  at  an  oak-apple^  we  should  think  it  a  work  d 
difficulty^  requiring  much  sagacity  apd  address,  for  one 
of  our  little  flies  to  discover  die  several  ohamb^s  lark- 
ing in  its  womby  and  to  direct  their  ovipositcnr  to  eack 
of  them.    Its  Cb£ATOR»  however,  has  enabled  it  instinc- 
tively to  discover  this,  and  furnished  it  with  an  appn^ 
priate  elongated  instrument,  which  will  open  a  way  to 
the  deep  and  hidden  cells  in  which  the  grubs  tesid^ 
penetrate  their  bodies,  and  to  each  commit  an  ^. 
When  it  prepares  to  perforate  the  gall,  the  IdmeiAnoa 
begins  by  depressing  this  organ,  that  it  mkj  extricate  it 
from  its  sheath ;  it  next  elevates  its  body  as  high  as  poa- 
sible,  and  bending  the  uistrument  tiU  it  becomes  per- 
pendicular to  the  body  and  to  the  gall,  so  as  to  touch 
the  latter  widi  its  point,  it  then  gradually  plunges  it  in, 
till  it  is  quite  buried^.     A  very  renUikable  Hymenopte- 
rous  parasite  {Leucospis)^  which  when  unemployed  tunds 
its  ovipositor  over  the  back  of  its  abdomen,  so  that  its 
end  points  to  its  head,  is  said  to  deposit  its  eggB  ia  the 
nest  of  the  mason-bee,  most  probably  in  the  larva :  but 
the  curious  observations  that  are  stated  to  have  been 
■  Reaum.  ii.  454—.  "»  De  Geer  ii.  879—. 


DIgBAtBt  €f9  INSCCTEU  ^^ 

I  bj  M.  Amtfdife  Lepeiletier  upon  ils  history  have 
iwt  ytt  been  gmn  to  the  puUic^ 
.  DifiiTfms  faisecti,  likevise,  do  not  escape  from  these 
piiti  of  their  CSess:  but  fisw  obsenratbaS)  however,  have 
hen  noerded  aa  to  the  species  assailed  by  them.  We 
kam  from  De  Geeri  that  a  gnat  {Cecidormfia  Jumperi\ 
which  ibrms  galls  upon  the  juniper  is  deroured  by  an 
Msroal  Idmeummi'';  that  which  injures  the  wheat  in 
the  ear,  whose  ravages  I  formerly  mentioned  to  you  ^,  af- 
Ms  fiiod  to  three  of  these  parasite8,-^^<me  I  lately  men- 
tioaed  as  probably  deroqring  its  ef^ ;  another  pierces 
the  glumes  cS  the  floret,  where  its  destined  pr^  is  con- 
eiaied ;  «id  the  third  enters  it.  I  once  plac^  a  number 
cf  the  krvas  of  the  gnat  upon  a  sheet  of  pdper,  at  no 
gieal  distance  fit>m  each  other,  Mid  dien  sat  down  one 
sf  these  lart  Ichnenmcms  in  the  midst  of  them.  She  be- 
fsn  immediately  to  paoe  about,-  vibratipg  her  antennsd 
?Ry  brisUy :  a  larva  was  soon  discovered,  upon  which 
ihe  fixed  herapl^  ^  motion  of  her  antenme  increasing 
iatenady;  then  bending  her  abdomen  obliquely  under 
hsr  breast^  i^  inserted  her  ovipositor,  and  whUe  the 
egg  was  depositing  these  organs  became  perfectly  mo- 
tioidess.  Tho  larva  when  pridced  gave  a  violent  wriggle. 
This  <^i«tion  was  repeated  with  all  that  had  not  al- 
ready received  an  egg,  for  only  one  is  committed  to  each 
krva*  I  have  often  seen  it  mount  one  that  was  already 
pricked,  but  it  soon  discovered  its  mistake,  and  quitted 
U  untouched^.  The  Hessian  Fly  also  {Cecidomyia  De- 
itnctar)  related  to  the  preceding,  whose  alarming  ra- 
vages I  formerly  described  to  you*,  has  a  peculiar  para- 

*  y.  Diet,  (THisL  Nat.  xvii.  513.  "  De  Gw  vi.  41 1— . 

'  Vol.  I.  p.  17«.  ^  ^  Linn.  Trans,  iv.  236. 

•  Vol.  I.  p.  50—.  170—.    Since  that  Volume  of  the  present  Edi- 
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site  attached  to  it,  which  keqps  it  in  check.  The  onfy 
other  Dipterous  insects  that  I  have  seen  mentioned  as 
affording  pabulum  to  an  Ichneumon,  are— one  of  the 
aphidivorous  flies  mentioned  by  De  Oeer,  who  does  not 
note  the  species,  to  the  hirva  of  which  the  Ichneumon 
commits  only  a  single  ^g,  producing  a  grub  thatintirdy 
devours  its  interior*; — and  two  described  by  Scopoli^ 
one,  the  larva  of  ajfy  frequenting  hemp ;  and  the  odiff, 
which  feeds  on  a  Boletus^  that  ofagnat  \ 

The  Lepidqptet'Oy  however,  is  the  Order  over  thelarvs 
of  which  the  Ichneumons  reign  with  undisputed  sway; 
attacking  idl  indiscriminately,  from  the  minute  one  that 
forms  its  labyrinth  within  the  tliickness  of  a  lea^  to  die 
giant  caterpillar  of  the  hawk-moth.  The  most  usefiii  of 
all,  however,  the  silkworm,  appears  at  least  with  us,  ex- 
empted from  this  scourge.  De  Geer,  out  of  fifteen  larve 
that  were  mining  between  the  two  cuticles  of  a  rose-lea^ 
belonging  to  the  first  tribe  here  alluded  to,  found  diat 
fourteen  were  destroyed  by  one*of  these  parasites,  only 
one  coming  forth  to  display  itself  in  all  its  brilliancy  and 
miniature  magnificence^  One  of  the  most  usefiil  totis 
is  that  which  destroys  the  clothes-moth,  which  the  same 
writer  also  traced  ^.  Another,  equally  serviceable,  takes 
up  its  abode  in  the  caterpillar  that  ravages  our  cabbages 


tion  was  printed.  Say's  acconnt  of  the  Hesdaa  Fly  has  been  met 
with,  where  he  distinguishes  it  by  the  above  name.  (Journal  rfthe 
Acad,  of  Nat.  Sciences  of  Philadelphia  18170  The  Ichneumon  he 
calls  Ceraphron  JDettrucior,     • 

*  De  Oeer,  L  606.  This,  as  before  observed,  is  not  the  i:  Mm- 
caruM  of  linn^ ;  but  it  ought  to  ha?e  that  name^  and  the  other  in- 
stead to  be  named,  /.  Coccinelke, 

^  Ent,  Cam.  760,  761. 
*DeGeerL587. 

*  Ilrid.  n.  876. 
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and  brocoli  {Poniia  Brassica\  which  perish  by  handreds 
fiom  its  attacks.  As  this  fells  frequently  under  our  no- 
tice, it  will  not  be  unii\terestmg  to  give  a  fuller  account 
of  it  Reaumur  has  traced  and  related  its  whole  history. 
One  of  these  little  flies  that  he  observed,  was  so  intent 
iqxm  the  business  in  which  she  was  engaged,  that  she 
soflfered  him  to  watch  her  motions  under  a  lens,  without 
bdng  discomposed.  She  pursued  nearly  the  same  plan 
of  proceeding  with  that  of  the  Ichneumon  of  the  wheat- 
gnat  just  described ;  except  that  she  repeated  her  opera- 
tkms  frequently  cm  the  same  caterpillar  in  different  parts, 
akamately  plunging  in  and  extracting  her  ovipositor. 
She  seemed  to  prefer  the  spot  where  the  segments  of  the 
body  are  united,  particularly  where  the  eighth  meets  the 
oindi,  and  the  ninth  the  tenth.  When  the  fly  had  com- 
{ileted  its  work  and  quitted  the  caterpillar,  Reaumur 
gave  it  food,  and  it  did  not  seem  less  lively  and  vigorous 
Aan  others  of  its  kind ;  in  less  than  a  fortnight  it  as- 
sumed the  pupa;  and  in  four  days  the  whole  of  its  inte- 
rior being  devoured,  it  died :  but  its  parasites,  perhaps 
not  finding  a  sufficient  supply  of  nutriment  in  it,  never 
came  to  perfisction  \  Sometimes,  however,  these  little 
grabs  arrive  at  maturity  before  the  caterpillar  has  be- 
eome  a  dirysalis,  when  they  pierce  the  skin  and  begin  to 
emerge*  Ymt  appears  a  little  white  tubercle,  which  gra- 
dually elevates  itself  in  a  direction  perpendicular  to  the 
body;  while  this  is  doing,  a  second  appears  in  another 
place ;  and  so  on,  till  fifteen  or  sixteen  are  seen  on  each 
side,  giving  the  caterpillar  a  very  grotesque  appearance. 
By  die  alternate  contraction  and  relaxation  of  their  bo- 
dies the  grubs  effect  their  complete  libei*ation,  which  takes 
•  Reaum.  ii.  417—. 


9M  DI«SA8ES  or  INSECTS. 

piftce  witk  rds^cici  to  the  whole  in  less  than  half  an  bour. 
When  entirely  disengaged,  they  place  themaelvet  don 
to  the  eides  of  the  ^terpiUar:  even  before  Cfais  ihqr  \3^ 
gin  (^dniog^  and  dmw  unequal  dnreads  in  diffiuwt  di^ 
r^etiotis^  of  which  diey  form  a  cottony  bed^  ^ich  senes 
as  the  base  of  the  s^arate  cbcoon  of  each  individnd^ 
which  they  next  construct  of  a  beautifid  silk  thread  of  a 
lovdy  yeUow,  which^  if  it  could  be  unwound  and^in  suffix 
cient  quantity,  would  yield  a  silk  unrivalled  in  lustre  and 
fitttttess*. 

De  Geer  has  recorded  a  very  suigular  ihct  which  de- 
serves your  notice.  An  Ichneumon,  appropriated  to<me 
of  the  Taririces,  had  deposited  its  ^gs  in  two  of  thdr 
caterpillars ;  each  produced  a  considerable  number ;  hot 
those  that  ettieif^ed  ft-om  one  were  MfewEdes^  and  those 
from  the  other,  males^.  He  observed  a  similar  &ct  Ukt 
place  with  Misooampus  Puparwn^.  One  might  conjoctBie 
fi^om  this  circumstance,  that  as  in  the  queen-bee '>  so  ia 
these  Ichneumons,  the  ^ggs  producing  the  two  sexes 
were  arranged  separately  in  Ihe  ovaries*  Reaumur  has 
related,  that  in  one  instance  three  or  four  males  were 
produced  to  one  fesiale;  and  in  another  four  or  five  fe- 
males to  one  male  ^. 

But  (Plough  the  great  majority  of  insects  arosuigect  to 
this  Scoleckiasis^  in  their  larva  state,  yet  sometimes  thqr 
are  not  attacked  by  the  Idkneunum  tSl  they  have  become 
pupiB.  Ofthiskiml  is  one  just  mentioned  (J^A^MTiMi)^ 
which  commits  its  eggs  to  the  chrysalis  of  the  butterfly 
of  the  neide,  Fmussa  Urticse :  fSke  moment  thb  cater- 

*  ReauDi.  ii.  419^.  ^  De  Geer  i.  583—. 

*  Ibid.  ii.  884.  *  Seb  tibove,  p.  1«4. 

*  Reaum.  vi.  312.    ,  ^  Vol.  I.  p.  99. 
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pillar  quits  its  skin  to  assume  that  state^  while  it  is  yat 
soft  they  pierce  it  and  confide  to  it  their  eggs*.  De  Geer 
and  others  have  supposed  that  this  same  Ichneumon  at^ 
tacks  the  Cocci  and  CoccineUa^;  but  this  probably  is  an 
erroneous  supposition.  Cryptm  Compunctor  also  at*- 
teks  the  pupae  of  butterflies  ^. 

If  we  consider  the  great  purpose  of  Protioshci  in 
giviog  being  to  this  tribe  of  destroyers — the  keeping  of 
insects  within  their  proper  limits, — ^we  may  readily  oon-> 
c^Te  that  this  purpose  is  more  effectually  answered  by 
dtttn^ing  them  in  xhm  preparaUny  than  in  thdr  ultif 
maU  state,  since  at  that  time  th^ying  of  their  eggs  and 
a  fbtnre  progeny  could  not  so  ^ectuaUy  be  prevented ; — 
tUi  will  account  for  there  being  few  or  no  Ichneumons 
appiopriatcd  to  them  in  their  latter  state. 

The  next  tribe  of  insect  parasites  are  to  be  found  in 
(he  Diptera  Ordor.  The  species  that  has  been  particu^ 
kdy  noticed  as  such  is  the  Tachina  Laroarum  s  its  larva 
is  polyphagqus,  laying  its  eggs  upon  the  bodies  of  oat^- 
piliars  of  different  kinds.  Sometimes  a  pair  is  placed  on 
the  first  s^ment,  sometimes  on  the  head  itself  and  some- 
tines  near  the  anus.  These  tg^  are  very  hard,  convex^ 
«f  sn  oval  figure,  polished  and  shining  like  a  mirror. 
TlMy  are  fixed  so  firmly  that  if  you  attempt  to  remove 
dtem  with  a  p^iknife  the  skin  comes  off  with  themi. 
When  hitched,  they  enter  the  body  and  feed  on  the  in- 
terior, and,  undergoing  their  metamorphosis  within  it, 
do  not  emerge  till  they  enter  their  perfect  state.  The 
catopiUar  thus  attacked  lives  long  enough  to  spin  its 
cocoon,  when  it  dies  \    Sometimes,  however,  these  ani- 

*  De  Geer  M  mpr.        ^  Ibid.  883.        '  Lirm.  Fn.  Suec.  1609. 

*  Reaum.  ii.  443.    De  Geer  i.  196'»  550—.  vi.  24. 
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mals  qoit  their  prey  sooner.  Reaumur,  saw  a  grub  of 
one  of  the  Muscida  come  out  of  a  caterpillar,  and  tbea 
become  a  pupa,  which  was  so  large  that  he  wondered 
how  it  could  have  been  contained  in  the  animal  it  had 
quitted*. 

We  have  now  done  widi  those  parasites  that  produce 
in  insects  the  disease  I  have  csllei  Scolechiam^:  the 
rest,  which  beloi^  to  the  Aptera  Order,  will  afiford  us 
examples  both  of  Pkthiriasis  and  Acariasis^. 

I  begin  with  the^5/»  Mr.  Sheppard  once  brought 
me  a  specimen  o(  a  bird-louse  {Nimms)  which  he  took 
upon  a  butterfly  ( Vanessa  lo) :  and  should  such  a  capdnre 
be  more  than  once  repeated,  it  would  affi)rd  a  certain 
instance  of  the^^  of  these  diseasesamongstinsecte;— but 
most  probably. the  specimen  in  question  had  dn^ped 
from  some  bird  upon  the  butterfly.  The  <mly  remaining 
animal  belonging  to  the  apterous  hexapods  that  is  parsr 
sitic  6n  insects,  b  by  many  supposed  to  be  the  larva  of  a 
giant-beede  {Meloe  Proscarabams).  I  have  before  alluded 
to  thb  animal  \  and  shall  now  resume  the  subject.  Gee- 
dart,  Frisch,  and  De  Geer,  observed  that  it  dqx)sited  in 
the  earth  one  or  two  considerable  masses,  containing  an 
infinite  number  of  v^ry  minute  orange-coloured  eggs 
adhering  to  each  other,  which  in  about  a  month  were 
hatched,  and  produced  anumber  of  anall  hexapods  dis- 
tinguished by  two  pairs  of  anal  setae  and  a  prde^  by 
means  of  which  they  could  move  readily  upon  glass,  as  I 
have  myself  seen :  these  little  animals  precisely  ccnrre- 
sponded  with  one  found  by  the  latter  author  upon  £ris^ 

*   Reaum.  ii.  440 — . 

»»  Vol.  I.  p.  99.  •  Ibid.  84, 97. 

"  Vol.  I.  p.  163.  note'.  Vol.  III.  p.  162.  notc\ 
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tdtitiniricarim ;  and  when  that  fly  was  placed  amongst 
tkn,  they  immediately  attached  themselves  to  it,  so  as 
to  leave  no  doabt  of  tfamr  identity  *•    A  congenerous 
speoes  had  been  delected  upon  wild  bees,  and  described 
bj  lann^  under  the  name  of  Pediculm  Apis.    De  Oeer 
is  80  thcMtx^ly  to.  be  dqiended  upon  for  his  veracity 
and  accuracy  of  observation,  that  we  cannot  suppose 
there  is  any  incorrectness  in  his  statement     If  the  mass 
of  eggs  be,  as  he  rquresents  it,  of  the  size  of  a  hazelniat, 
it  must  have  been  the  product  of  a  very  large  insect: 
in  conftitnation  of  this  opinion  it  may  be  further  ob* 
served,  that  the  Imrva  of  the  kindred  genas  Cantharis 
agrees  with  it  in  having  anal  setss,  though  it  appears  to 
difier  in  hmng  only  two  conqmuoos  s^;ments  in  the 
tnmlL  \    Those  which  infest  wild  bees  make  their  first 
i^^iearance  upon  acrid  plants,  which  the  Meloc  likewise 
feeds  upon;  from  whence  with  wonderful  agilily  they 
leap  upon  the  Andrmaj  &c  that  visit  these  flowers. 
Strong  however,  as  all  these  fects  appear,  still  we  cannot 
bc^  exclaiming  with  the  illustrious  Swede  last  named. 
Who  could  ever  have  imagined  that  the  larva  of  this 
great  &f«^/e  would  be  found  upon  the  body  oiJUetj'^esid 
we  may  add,  or  bees  ^    Who  could  ever  imagine  that  it 
would  feed  like  a  bird4omse  and  resemble  it  so  closely  ? 
that  in  the  insertion  of  its  palpi  it  should  exhibit  a  dia« 
racter  esdusivefy  belonging  to  that  tribe  ^  ?    Another 
curcumstance  seems  to  indicate  that  these  hexapodsat  die 
time  that  they  take  their  station  in  bees  or  flies  are  per- 
fect insects — they  do  not  vary  in  size,  at  least  not  mat^ 
rially.     Where^  we  may  also  ask,  if  they  are  to  become 

•  Dc  Qeer  v.  8—. 

*  Kaiur/.  xxiii.  /.  If.  8.  ^  iV.  DicL  d^Hist.  Nat.  xx.  110—. 
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burge  beetles,  where  do  they  take  their  principal  growth  ? 
It  cannot  be  as  parasites  on  the  little  bees  or  flies  that 
they  are  usaaUy  found  upon ;  they  must  soon  desert 
them,  and  like  their  kindred  blister-beetles,  as  is  mo^ 
probable^  have  reooorse  to  vegetable  food*  What  an 
anomaly  in  renm  rudura  /  It  is  much  to  be  wished  that 
some  skilful  insect-«natomist  would  carefully  dissect  the 
Mdoe  i  or  periiaps  by  digging  round  the  roots  of  the 
ranunculuses  and  other  acrid  plants  the  larva  of  that 
beetle  mi^t  be  discovered  in  a  later  stage  of  growth, 
and  so  this  mystery  be  cleared  up*  I  should  observe 
here,  that  Scopoli  has  described  three  parasites  as  Pedi- 
cult;  viz.  P.  rosiratusj  coccineuSf  and  Cerambycinus ;  the 
first  of  which  Fabridus  has  adopted  under  the  name  d 
P.  GryUotaJpiBi  but  which  are  all  evidently  hexapod 
Jcarina\ 

Jcariasis  seems  a  disease  almost  as  universal  amongst 
insects  as Sccieckzasis ;  withthis differ^ice  however, that 
Jkari  most  commonly  take  their  station  upon  them  in 
th^jx^r;^  state.  You  have  doubtless  ofien  observed 
the  common  dung-beetles  (Geotrupes)  covered  on  the 
underside  of  their  body  with  small  mites  (Gamasus 
Coleoptratonm)  whidi  lo(A  as  if  they  were  engaged 
in  miction — ^diey  are  often  so  numerous  that  no  part  is 
uncovered;  diey  also  attack  other  lieetles^  and  arc  some- 
times fidund  on  humble-bees.  They  are  easily  disturbed, 
run  with  great  swifiness,  and  may  often  be  seen  in  hot- 
beds and  fsrmenting  dung  prowling  in  search  of  the 
stefoorarious  beedes.  But  the  most  remarkable  insect 
of  this  kind  is  the  Uropoda  vegetans :  it  derives  its  nu- 
triment from  the  insects  it  assails  not  by  its  moulhy  but 
*  Bra.  Cam.  1052—4.  ^  lEHer  particulsriy. 
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by  meaos  of  a  long  analpedick  by  which  it  is  attaebed 
to  tbem.  De  Cher  found  these  in  audi  numben  upon 
t  spedes  of  LepturOj  that  its  wfaoie  body  was  ahnost 
ooverad  with  them;  they  hung  from  the  Ic^  and  aatennas 
m  banches,  and  gave  the  animal  a  most  hideous  and  dia- 
goiting  appearance.  TJnderthisloadofYermin  it  could 
scarcely  walk  or  moTe,  and  all  its  efforts  to  get  rid  of 
tfaem  were  in  vain :  many  were  attached  to  its  body  and 
Id  each  other  by  their  anal  pedicles,  bit  others  had  cast 
Aem  off  and  were  walking  about.  When  put  into  a 
giasBwith  earth,  they  began  to  abandon  their  prey,  so  that 
in  a  few  days  it  was  quite  freed  IQrom  its  plagues.  He 
fiamd  that  'these  parasites  lived  long  in  alcohol  *• 

if  you  inquire— «How  are  these  mites  originally  fixed  by 
dicir  pedicks?  it  seems  most  probable,  that  as  the  i2^- 
merMi^  when  ikej  Isy  their  eggs,  know  how  to  piaee 
than  upon  a  kind  of  footstalk,  so  the  parent  Uropoia 
has  the  ssnoe  power;  and  this  pedicle  appears  to  act  the 
part  of  an  umb3ical  chord,  conveying  nutriment  to  the 
fietas  not  from  dLptacenta^  but  from  the  body  of  the  in- 
sect to  whkth  it  IS  attached ;  till  having  thus  attained  a 
certbrn  maturity  of  growth  and  structure,  it  disengages 
itieif  and  becomes  locomodvie.  Many  eggs  of  tbe  aqu»* 
tic  jkarimt  {Mydragkna,  &c.)  are  also  fiamished  widi  a 
rfiort  pedide  by  which  they  are  fixed  to  Dyiisci  and 
ether  waler  insects.  De  Oeer  found  sottie  of  diis  de- 
scr^tion  on  the  underside  of  the  water-scorpion,  so 
thiddy  aet  as  to  leave  no  void  space :  they  were  oval,  of 
a  very  bright  red,  and  of  different  sizes  on  diflferent  ifidi- 
ndnals;  whence  it  was  evident  that  they  grow  when  thus 

•  Dc  Geer  vtt.  130—. 
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fixed :  when  hatched  or  released — for  perhaps  they  may 
be  r^arded  as  foetuses  in  their  amnt 05%ather  than  eggs 
— ^they  cease  to  be  parasitical.  Let  us  admire  on  this 
occasion,  (piously  observes  this  great  Ehitomologist,)  the 
different  and  infinitely  varied  means  by  which  the  Au- 
thor of  Nature  has  endowed  animals,  particularly  in- 
sects, for  their  propagation  and  preservation :  for  it  is  a 
most  extraordinary  sight  to  see  eggs  gro^,  and  pump  as 
it  were  their  nutriment  firbm  the  body  of  another  living 
animal  \  As  these  mites  are  fixed  to  the  cmsl  as  well  as 
its  inosculations,  they  must  have  some  means  of  forcing 
theif  nutriment  through  its  pores. 

Another  insect,  remarkable  for  its  resemblance  in  some 
respects  to  the  scorpion — called  in  this  country  the  book- 
crab  {Chelifer  cancroides\  from  its  being  sometimes  found 
in  book8-<-occasionally  is  parasitic  upon  flies,  especially 
the  common  blue-bottle-fly  {Musca  vomitoria).  Tlejr 
adhere  to  it  very  pertinaciously  under  the  wings ;  and  if 
you  attempt  to  disturb  them,  they  run  backwards,  for- 
wards, or  sideways,  with  equal  facility. 

Spiders  also  are  infested  by  mites.  Mr.  Briggs  once 
fi)und  a  very  small  Theridioriy  to  the  thorax  of  which 
were  attached  four  oblong  bright  scaiiet  mites,  each  of 
which  was  as  large  as  the  thorax  itsel£  He  afterwards 
met  with  another  spider  still  smaller,  attacked  by  two  of 
these  swoln  parasites,  one  of  which  appeared  to  him 
nearly  equal  to  the  spider  in  size.  This  mite  was  pro- 
bably either  Lepius  Phalangiiy  or  Astoma  jHxrasitiaan. 

2.  We  now  come  to  a  perfectly  distinct  tribe  of  in- 
sect parasites,  which  belong  to  that  section  or  order  of 

•  De  Geer  vii.  144--. 
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intestinal  warms  which  Rudolph  has  denominated  En^ 
tozoa  nematoideoy  and  Lamarck  Vers  rigidules^.  To 
tliis  tribe  belong  the  Gordius  of  Linn6  and  the  Filaria 
of  modern  zoologists,  which  from  the  experiments  and 
observations  of  De  Geer,  Dr.  Mattbey,  &&  appear  to 
have  been  too  hastily  separated,  being  really  congene* 
roos,  and  living  indifferently  in  water  and  in  the  intes- 
tines  of  insects  and  other  animab''.  To  this  genus 
belong  the  guinea-worm  [Gordius  medinensis''\  the 
Rtrta  infemalisy  and  several  others  that  are  found  in 
various  vertebrate  animals.  These  litde  worms  have 
been  discovered  in  insects  of  ahnost  every  Order ;  and 
their  attack  generally  produces  the  death  of  the.ammal^ 
-  though  they  appear  not  to  devour  those  parts  that  are 
essential  to  life  ^.  I  once  took  a  specimen  of  Pwcilus 
axureusj  and  upon  immersing  it  in  boiling  water  I  was 
surfHrised  to  see  what  at  first  I  mistook  for  an  intestine, 
thrust  itself  forth ;  but  upon  a  nearer  inspection,  to  my 
great  surprise  I  found  it  was  one  of  these  worms,  thicker 
than  ahorse-hair  and  of  a  brown  colour.  Mr.  W.  S. 
MacLeay  also  once  found  one  in  Abax  Siriola.  It  still 
remains  in  my  specimen,  making  it  appear  as  if  it  had  a 
long  tsSL  De  Geer  Icmg  ago  found  these  worms  in 
grasshoppers  * ;  but  Dr.  Matthey  has  given  the  fullest 
account  of  one  which  infested  Acrida  xnrifiissinuu  A 
fiiend  of  his  noticing  one  of  these  insects  which  had  not 
strength  enou^  to  leap  and  could  scarcely  even  walk» 

*  Loxnarck  Afdm.  momm  VeH.  vL  196. 

^  De  Geer  ii.  554—.    Pictet  BUtliotkeq.  Ufuven.  num.  ult. 

*  The  existence  of  this  animal  has  been  satisfactorily  ascertained 
by  M.  de  Blainvilley  who  had  a  specimen,  extracted  from  a  human 
body,  sent  him  by  M.  Oirard,  a  surgeon  of  Guadaloupe. 

'  De  Geer  ii.  555. 
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being  struck  with  die  cditumstance^  caa^ttfaeanimili 
upon  which  its  hmd  1^  were  immedifttdy  detached 
from  iu    His  surpme  was  greatly  mcreiund  when  h^ 
saw  issue  from  its  body  a  cylindrical  worm  aboat  t^ 
feet  and  a  hilf  in  length.    Upon  betog  calkdt  Dci  iL 
soon  recognised  it  for  a  Qariim  or  FUaria  /  and  (m  hid 
putting  it  into  water,  it  moved  in  it  with  great  Tdocilji 
twi^g  its  long. and  slender  body  in  all  directioDfe 
Upon  opening  the  body  of  ihegrasribopper^  nodiing  ip* 
peered  widiin  it  but  die  intestine  shrunk  up  to  a  thftoad 
A  few  days  after,  anolher  was  brought^  which  aj^ieared 
in  ftill  vigour,  but  its  iMomcn  wasenormondy  di8tended# 
and  from  it  another  wcrm  was  extracted,  which  nfflfiaihed 
widiont  motion  reeled  in  a  q>iral  directum :  intsncBng  to 
preserve  this  in  spirits  of  wino'  ■  as  it  had  become  flat  he 
ilrst  immtfsed  it  in  water,  that  it  might  recover  if  possi^ 
ble  its  cylindrical  fomv'   Upon  inuDersion  a  movement 
took  place  in  the  animal,  wad  it  gradually  recovered^  its 
pkmipness;  but  it  still  remained  without  motion,  as  if 
dead,  for  nearJy  five  days,  when  anodier  living  specimen 
being  brought  and  placed  with  it,  as  soon  as  water  w» 
poured  on  them,  the  seemingly  dead  one  began  to  show 
by  a  slight  osdllalion  m  its  extremities  that  life  was  not 
extmct  in  it     Fresh  water  b^g  poured  upon  it,  at  the 
end  of  the  day  it  had  recovered  all  its  strengdi  and 
«  agflity.     He  afterwards  often  repeated  the  same  experi- 
m^t  with  a  similar  result  ^.     From  this  account  it  ap^- 
pears  that  the  Gordius  or  Filariu  has  a  property  re- 
sembling that  cS  the  Vibrio  Triiici^  so  well  described 
and  so  beautifully  figured  by  M.  Bauer  ^,  of  apparently 
dying  and  being  resuscitated  by  immersion  in  water. 
■  Matthey  M  tupr,  ^  Philot.  Trans.  1823.  8.  t.  i.  li. 
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H6w  Umg  it  caa  retain  dkis  prdpeity  reuMdns  to  be  as- 
certaiaecL 

De  Geer  Matat  that  he  kad  teen  tbem  oftiie  lengdi  of 
two  feet  M  but  they  vary  considerably  in  this  netpteC  bt 
aotSy  in  whieh  GoUld  detected  them,  be  states  tbeiir 
IcDgth  tobe  notmore  tlum  halfanindi^  In  catexpU^ 
ki%  which  tbqr  aottedmes  inftit,  they  are  lunger^  in 
iimiilNaeodontaSSlGmei  DeOeer  found  one  three  inohes 
ndahalflcng^;  andBbselduree^ofsijtinchesiinthatcf 
DeOephila  Euphorbia^;  mad  in  Phalangium  cwmuhm^ 
acconfing  to  liatreilley  they  eaofeead  to  more  diaa  serea 
indies  K  In  the  larva  of  a  Pkryganea  L*  die  anlhor 
first  named  foond  one  which  wasisare  tlian  a  £M»t  long^ 
correspiHiding  exacdy  with  the  Gordim  aquatktu  rf 
linn^;  being  fisrked  at  one  extremity^  brown  abo?e^ 
gray  below,  and  black  at  each  end  ^  Hiese  aninids  <ip» 
fear  to  die  as  soon  as  they  leave  the  body  f  they  have 
preyed  upon ;  except  this  happens  in  water,  when  their 
activity  has  no  repose.  In  dus  elanent  they  give  Aeir 
bodies  every  possible  inflexion,  often  tying  themselvei 
in  knots  in  various  places^  interlacing  and  twisting  them- 
selves in  a  hundred  different  ways;  so  that  when  con- 
fined in  the  body  of  an  insect,  from  their  extreme  sup- 
pleness and  power  of  contortion  they  find  sufficient  space 
wherein  to  pack  their  often  enormous  length^.  Linn£ 
makes  one  of  their  habitats  clay ;  and  Mr.  W.  S»  Mac- 
Leay  finds  them  very  common  at  Putney  in  clay  at  the 
bottom  of  pools. 

*  De  Geer  u.  556.  ^  Gould  Ants,  63. 

'  De  Geer  L  551.  «  Rosel  I.  nu20. 

«  Latr.  Faurmit,  373. 

'  Dc  Geer  ii.  ubi  mpr,  L  xiv./  12^14,  «  Ibid,  i.  553. 

*Ibid.ii.556.^.xi?./l%13. 
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Dr.  Matthey  asks — How  does  the  Gardhis  get  into 
Acrida  viridissima  *  ?  And  De  Geer — Why  do  they  die 
after  having  quitted  a  cateipillar?  and  where  do  they 
perpetuate  their  species'*?  These  questions,  without 
further  observations,  cannot  easily  be  answered.  How- 
ever, it  may  be  supposed  that  carnivorous  insects,  such  as 
Harpalh  &c*  may  swallow  tibem  when  found  apparendy 
dead  in  day,  where  the  water  has  been  evaporated,  or 
when  they  have  been  ejected  by  other  insects ;  and  tfaqf 
may  revive  in  their  bodies,  as  Dr.  Matthey  found  them 
to  do  in  water.  It  is  not  difficult  to  conjecture  that  the 
larvae  of  Phtyganea  may  meet  with  them  when  young  in 
the  water,  and  sometimes  unluckily  swallow  them  with 
their  food.  Why  they  become  as  dead  when  they  emerge 
from  their  prey  we  cannot  at  present  conjecture ;  bat  no 
doubt  to  answer  some  wise  purpose ;"— in  rainy  seasons 
they  probably  revive  and  get  into  little  hollows  full  of 
rainrwater.  Upon  De  Geer^s  last  question — How  they 
perpetuate  their  species — at  present  I  can  o£fer  no  con- 
jecture. 

I  am.  Sec. 

•  Ubi  supra.  ^  De  Geer  L  653. 
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At  first  one  would  think  that  the  senses  of  insects 
might  be  described  in  very  few  words,  and  scarcely  af- 
ford matter  for  a  separate  letter;  but  when  we  find  that 
-physiologists  are  scarcely  yet  agreed  upon  this  subject, 
and  that  the  use  of  some  of  their  organs,  which  appear 
to  be  organs  of  sensation,  has  not  yet  been  satisfactorily 
ascertained — ^we  shall  not  wonder  that  it  requires  more 
discussion  than  at  the  first  blush  we  were  aware  of.  In 
treating  on  this  head  I  shall  first  say  something  on  the 
senses  in  general^  and  then  confine  myself  to  those  of 
insects. 

Touch,  taste,  smell,  hearing,  and  sight,  I  need  not  tell 
yon,  is  the  usual  enumeration  of  the  senses :  but  as  the 
torm  includes  every  means  of  communication  with  the 
external  world,  the  list  perhaps  might  be  increased;  and 
there  is  ground  for  thinking  that  the  number  seven,  so 
s^idized  as  a  sacred  number*,  may  also  here  have 
phice.  Dr.  Virey,  an  eminent  physiologbt,  whose  sen- 
timents on  various  subjects  I  have  before  noticed  with 
approbation^,  appears  to  be  of  opinion  that  there  are 

»  V0L.JII.  p.  15.  note  \         ^  Ibid.  58—.    See  above,  p.  26. 
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really  seven  senses ;  which  he  divides  into  those  tbst 
are  altogether  physical,  and  those  that  are  more  con- 
nected with  the  intellect.  The  first  of  these  divisions 
contains ^/f>t^  senses,— touch,  love,  taste,  and  smell; — 
the  second  three, — hearing,  sight,  and  the  internal  sense 
of  thought,  or  the  brain  K  That  he  is  right  in  adding 
love  to  the  list  seems  to  me  evident,  because  it  is  as 
distinct  from  touch,  as  smelling  and  taste  are»  With  re- 
gard to  the  other,  though  it  may  be  expected  that  there 
should  be  a  transitive  sense  connecting  the  intellect  (if  I 
may  so  speak)  with  the  external  organ  of  sense,  and  as 
a  medium  by  which  the  former  can  receive  the  notices 
of  the  external  world  furnished  by  the  latter;  yet  it  seems 
improper  to  make  the  entire  brain  itself  a  sense.  We 
knpw  that  the  agent  between  the  common  sensory  and 
the  sense  is  the  consciousness  or  perception  of  the  im« 
pression.  ^^  Seeing  we  may  see  and  not  perceive,  and 
hearing  we  may  hear  and  not  understand.^*  The  picture 
may  be  painted  upon  the  retina  of  the  eye,  the  sound 
may  strike  upon  the  tympanum  of  the  ear  j  but  neither 
the  one  nor  the  other  be  received  by  the  intellect^  unless 
the  internal  power  or  &culty  of  perception  be  in  action 
and  mediate  between  them.  This  is  what  I  mean  by 
the  internal  sense,  which,  to  use  a  term  of  Mr.  W,  SL 
MacLeay's^,  is  osculant  between  intellect  and  senses  or 
forms  the  transit  from  one  group  of  powers  to  the 
other. 

Of  the  ordinary  senses,  sight  holds  the  first  rank:  it 

•  N.  Diet.  (THist.  Nat.  xxx.  684. 
«>  Hor.  Enimnolog,  87. 
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can  dart  to  the  region  of  the  stars,  and  convey  by  the 
perceiving  sense,  to  the  sensory^  ideas  of  innumerable 
objects.  Next  in  rank  is  hearing,  which  can  receive 
sounds  from  a  great  distance;  but  the  ideas  it  remits  are 
confined  only  to  one  object,  the  variations  of  tones.  In 
die  other  organs  the  sensitive  power  is  much  more  con- 
fined. There  is  another  diiSTerence  between  the  intel- 
lectual and  physical  senses : — the  former  are  the  only 
ones  that  receive  and  convey  sensations  of  the  beautiful 
and  sublime;  of  harmony  and  discord, — the  latter,  though 
they  minister  more  to  our  sensual  enjoyments,  add 
little  to  our  intellectual ;  and  therefore  too  devoted  an 
ioddgence  in  them  debases  our  nature,  and  levels  us 
with  the  brutes,  which  use  their  eyes  and  ears  only  for 
information,  not  for  pleasure*. 

In  man  the  ordinary  five  senses  are  usually  in  their 
greatest  perfection,  although  in  some  animals  particular 
senses  have  a  greater  range.  The  Vertebrates  in  genei'al 
are  also  gifted  with  the  same  number,  though  there  are 
some  exceptions.  But  in  the  Invertebrates  they  are  sel* 
dom  to  be  met  with  all  together  in  the  same  object  The 
Cepkalopods  have  no  smelL  Several  Gasteropods  can 
neither  hear  nor  see.  The  animals  of  bivalve  shells  have 
neither  eyes,  nor  ears,  nor  smell;  and  the  zoqphj^tes  and 
die  races  below  them  have,  it  is  affirmed,  only  the  single 
sense  i^  touch,  which  in  diem  is  so  extremely  delicate  as 
to  be  acted  upon  even  by  light^. 

Not  so  our  insects.    These,  there  is  good  reason  to 

•  N.  Diet.  d^IRtt.  Nat.  xxx.  584—. 
^  Ciiv.  Anat.  Comp.  ii.  36«. 
r2 
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believe,  possess  all  the  ordinary  senses.  That  they  can 
see^  touchy  taste^  and  smellj  no  one  denies.  LiiiniS  aiul 
Bonnet,  however,  thought  them  deprived  of  hearing^  \ 
bat  numerous  observations  prove  the  contrary.  That 
they  hear  in  their  larva  state,  is  evident  from  facts  stated 
by. the  latter  physiologist  He  found  that  the  sound  of 
his  voice  evidently  affected  some  caterpillars ;  which  he 
attributes,  but  surely  without  reason,  to  the  delicacy  d 
their  sense  of  touch :  at  another  time,  when  some  cater- 
pillars of  a  different  species  were  moving  swiftly,  he  rang 
a  small  bell ;  upon  which  they  instantly  stopped  and 
moved  the  anterior  part  of  their  body  very  briskly  ^ 
That  they  possess  this  facu%  in  their  imago  state  is  con- 
firmed still  more  strongly  by  facts.  I  once  was  observing 
tlie  motions  of  an  Apion  under  a  pocket  microscope:  on 
seeing  me  it  receded.  Upon  my  making  a  slight  but  di- 
stinct noise,  its  antennae  started :  I  repeated  the  noise 
several  times,  and  invariably  with  the  same  effect  A 
HarpaluSf  which  I  was  holding  in  my  hand,  answered 
the  sound  in  the  same  manner  repeatedly.  Flies,  I  have 
obser\'ed,  at  brisk  and  dbtinct  sounds  move  all  their 
legs;  and  spiders  will  quit  their  prey  and  retire  to  their 
hiding  places.  Insects  that  live  in  society  give  notice 
of  intended  movements,  or  assemble  their  citizens  for 
emigration  by  a  certain  hum^.  But  the  most  satisfiuitory 
proof  of  the  hearing  of  these  animals  is  to  be  had  iirom 
those  Orthoptera  and  Hemiptera  whose  males  are  vocal. 
Brunelli  kept  and  fed  several  males  of  Acrida  viridissma 
(a  grasshopper  with  us  not  uncommon)  in  a  closet,  which 

•  Sytt  Nat,  i.  535.    Bonnet  (Euvr.  ii.  36.  *•  Ibid. 

^  Vol.  II.  |).  16^. 
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were  very  merry,  and  continued  singing  all  the  day;  but 
a  rap  at  the  door  would  stop  them  instantly.  By  prac- 
tice he  learned  to  imitate  their  chirping :  when  he  did 
this  at  the  door,  at  first  a  few  would  answer  him  in  a 
low  note,  and  then  the  whole  party  would  take  up  the 
taoe  and  sing  with  all  their  might  He  once  shut  up 
a  male  in  bis  garden,  and  gave  the  female  her  liberty ; 
but  as  soon  as  she  heard  the  male  chirp,  she  flew  to  him 
immediately*. 

But  although  physiologists  are  for  the  most  part  agreed 
that  insects  have  the  ordinary  five  senses  of  vertebrate 
animals,  yet  a  great  variety  of  opinions  has  obtained  as 
to  their  external  organs ;  so  that  it  has  been  niatter  of 
doabt,  for  instance,  whether  the  antenna  are  for  smell, 
touch,  or  hearing;  and  tiie palpi  for  smell,  taste,  or 
touch.  Nor  has  the  question,  as  it  appears  to  me,  b3en 
satisfiM^orily  decided:  for  though  it  is  now  the  most 
general  opinion  that  the  primary  use  of  antennae  is  to 
&ephre  as  tactorsj  yet  by  the  most  strenuous  advocates 
of  this  opinion  they  are  owned  not  to  be  universally  so 
employed ;  so  that  granting  this  to  be  one  of  their  prin- 
cipal functions,  yet  it  seems  to  follow  that  there  may  be 
another  common  to  them,  all,  which  of  course  would  be 
ikm  primary  function.  We  are  warned,  however,  not 
to  lay  any  stress  upon  the  argument  to  be  drawn  from 
analogy ;  and  told  that  we  might  as  well  dispute  about 
the  identity  of  the  nose  of  a  man,  the  proboscis  of  the 
dephant,  the  horn  of  the  rhinoceros,  the  crest  of  the 
cock,  or  the  beak  of  the  toucan^.     But  this  is  merely 

•  Lehmann  De  Sem.  Extern,  Animal,  Exsang,  22—. 

*  Wd,    De  Antenn.  Insect,  M.  79. 
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casting  dust  in  our  eyes :  for  though  three  of  these 
are  nasal  organs,  bearing  nostrils;  the  two  odiers  have 
no  relation  to  the  question,  the  horn  of  the  rhinoceros 
and  the  crest  of  the  cock  being  merely  appendages,  and 
have  no  more  analogy  to  the  nose  and  nostrils,  whicfa 
co-exist  with  them,  than  they  have  to  the  eyes  or  ears. 
I  have  on  a  former  occasion  observed,  that  a  gradual 
change  sometimes  takes  place  in  the  functions  of  parti- 
cular organs ;  but  still,  generally  speaking,  diis  obse^ 
vation  regards  secondary  functions — the.prinutty  usually 
remaining  untouched*  We  may  say,  for  instance,  wkb 
regard  to  the  primary  use  of  the  legs  of  animals,  that  it 
is  locomotion ;  while  the  secondary  is  either  walking 
running,  jumping,  flying,  or  swimming,  according  to  the 
circumstances  and  nature  of  the  animal.  Thus  the^^ 
legs  of  the  Mammalia^  in  birds  become  wingSf  and  both 
pair  in  Jisk  are  changed  tojlns.  Observe,  I  do  not  say 
alwcn/s  and  invariably,  but  in  most  cases,— 4hat  analogous 
parts  have  analogous  uses,  at  least  as  far  as^i'^noT^uses 
are  concerned.  When,  therefore,  we  cannot  have  demon- 
strative evidence  concerning  the  function  of  an  organ 
discoverable  in  any  animal,  we  may  often  derive  sati»- 
factory  probable  arguments  from  the  analogies  observa- 
ble in  their  structure  compared  with  that  6f  other  animals, 
concerning  the  nature  of  whose  organs  we  have  no  doubt 
In  fact,  the  chief  evidence  we  have  with  regard  to  the 
office  of  the  organs  of  sense  in  the  animals  immediately 
below  ourselves,  is  that  of  analogy; — because  we  see 
with  our  eyes,  hear  with  our  ears,  &c.,  we  conclude, 
vnth  reason,  that  thej/  do  the  same. 

In  inquiring  therefore  into  what  may  be  the  most  ge- 
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necftl  use  of  tbe  antomas  of  insects,  I  shall  endeayour  to 
discover  wb^er  there  is  any  part  in  the  higher  animala 
l»  which  they  may  be  deemed  to  exhibit  any  analogy* 
And  here  I  most  refer  you  to  what  I  have  said  on  a  foffw 
Bier  occasion  upon  the  present  subject;  where  I  made  it 
evident,  I  hope,  that  the  great  bulk  of  the  parts  and  or- 
gans of  insects,  in  this  particular  differing  from  the  ma- 
jpri^  of  Invertebrates,  are,  some  in  one  respect,  some 
in  another,  and  some  in  many,  really  analogous  to  those 
ef  the  higher  animals^ ;  and  that  a  great  many  of  them» 
though  varying  in  their  structure^  have  the  same  func-^ 
tions.  Thus  the  analogues  oi  the  eyes  of  Vertebrates 
are  finr  seeing;  of  the  jaws  for  masticating  /  of  the  lips 
for  dosing  the  motUh  /  of  the  legs  for  walkings  &£•  We 
hare  se^i  also  very  recently,  that  a  similar  analogy,  more 
er  less  strongly  marked,  holds  also  in  their  internal  or- 
gans^ ;  so  that  it  may  be  safely  affirmed,  that  if  all  the 
invertd)rate  insects,  though  gifted  with  numerous  pecu- 
liarities, present  the  most  striking  picture  of  those  ani- 
xnals  that  have  an  internal  skeleton,  and  more  particu- 
lariy  of  the  Mammalioy — we  may  assume  it  as  a  proba^* 
bility,  the  above  circumstances  being  allowed  their  due 
weight,  that  where  &cts  do  not  prove  the  contrary,  the 
iimction  of  analogous  oifpms  is  more  or  less  synonymous, 
though  perhaps  the  structure  and  modus  operandi  may 
be  different. 

In  the  letter  lately  referred  to,  I  observed  that  the  an- 
tennae of  insects  are  analogous  to  ears  in  Vertebrates  ^. 
Their  number  corresponds ;  they  also  stand  out  from  the 

■  Vol.  III.  p.  43—.  ^  Sec  above,  p.  1—. 

«  Vol.  hi.  p.  4». 
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head;  and  what  has  weighed  most  with  me^  unless  they 
are  allowed  as  such,  no  other  organ  can  have  any  pre- 
tension to  be  considered  as  representing  the  ear.  If  we 
reflect,  that  in  every  other  part  and  organ,  the  head  of 
insects  has  an  analogy  to  that  of  Mammalia^  we  must 
regard  it  as  improbable  that  these  prominent  organs 
should  not  also  have  their  representadye.  Admitting 
then  that  they  are  the  analogues  of  ears,  it  will  follow, 
not  as  demonstratively  certain,  but  as  probable,  that 
thm  primary  function  may  be  something  related  to  hear- 
ing. I  do  not  say  direct  hearings  or  that  the  vibraticns 
of  sound  are  communicated  to  the  sensorium  by  a  com- 
plex structure  analogous  to  that  of  the  internal  ear  in 
Mammalia — but  something  related  to  hearing.  I  con- 
ceive that  antennae,  by  a  peculiar  structure,  may  collect 
notices  from  the  atmosphere,  receive  pulses  or  vibra- 
tions, and  communicate  them  to  the  sensorium,  whicb, 
though  not  precisely  to  be  called  hearing,  may  answer 
the  same  purpose.  From  the  compound  eyes  that  most 
of  them  have,  the  sense  of  seeing  in  insects  must  be  very 
different  from  what  it  is  in  vertebrate  animals ;  and  yet 
we  do  not  hesitate  to  call  it  sighl :  but  since  antennas, 
as  we  shall  see,  apparently  convey  a  mixed  sensation,  I 
shall  have  no  objection,  admitting  it  as  their  primary 
function,  to  call  it  after  Lehmann  Aeroscepsy*.  I  lately 
related  some  instances  of  sound  producing  an  effect  on 
the  antentKB  of  insects:  I  wHl  now  mention  another  that 
I  observed,  still  more  remarkable.  A  little  moth  was 
reposing  upon  my  window ;  I  made  a  quiet,  not  loud, 
but  distinct  noise:  the  antenna  nearest  to  me  immediately 
■  De  ArUenn,  Insect,  ii.  65—. 
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moved  towards  me.  I  repeated  the  noise  at  least  a  dozen 
times,  and  it  was  followed  every  time  by  the  same  mo- 
tion of  that  organ;  till  at  length  the  insect  being  alarmed 
became  more  agitated  and  violent  in  its  motions.  In 
this  instance  it  could  not  be  tofuch ;  since  the  antenna 
was  not  apfdied  to  a  surface,  but  directed  towards  the 
quarter  from  which  the  sound  came,  as  if  to  listen. 
B<»isdorf  made  similar  observations,  to  which  Lehmann 
aeems  not  disposed  to  allow  their  proper  weight*.  It 
bas  been  used  as  an  argument  to  prove  that  antennae  are 
primarily  factors^  or  instruments  of  touchy  that  Fcenus 
Jactdatary  before  it  inserts  its  ovipositor,  plunges  its  an- 
ienruB  into  the  hole  forming  the  nidus  of  the  bee,  to  the 
grab  of  which  it  commits  its  ^g^.  But  had  those  who 
used  this  argument  measured  the  antennae  and  the  ovi- 
positor of  this  ichneumon,  they  would  have  discovered 
that  the  latter  is  thrice  the  length  of  the  former :  and  as 
these  insects  generally  insert  it  so  that  even  part  of  the 
abdomen  enters  the  hole,  it  is  clear  that  the  antenna 
cannot  touch  the  larva;  its  object  therefore  cannot  be  to 
explore  by  that  sense.  Others  suppose  that  by  these 
organs  it  scents  out  the  destined  nidus  for  its  eggs ;  but 
Lehmann  has  satisfactorily  proved  that  they  are  not 
dfactory  organs.  We  can  therefore  only  suppose,  either 
that  by  means  of  its  antennae  it  hears  a  slight  noise  pro- 
duced by  the  latent  grub,  perhaps  by  the  action  of  its 
mandibles ;  or  else  that  by  its  motions  it  generates  a  mo^ 
/kw  in  the  atmosphere  of  its  habitation,  which  striking 
i]p<m  the  antennae  of  the  Fcenus^  are  by  them  conununi- 

•  DcAnlenn  Insect,  ii.  42.  ^  Ibid,  26. 
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cated  to  its  sensory.  A  similar  disproportion  is  observ- 
able between  the  antennae  and  ovipositor  of  Pimjda 
ManifestatOTj  before  signalized  ^  Bees,  when  coUectmg 
honey  and  pollen,  first  insert  the  organs  in  question  into 
die  flowers  which  they  visit;  but,  as  I  have  more  than 
once  observed,  they  merely  insert  the  tip  of  them.  If 
anthers  are  bursting,  or  the  nectar  is  exuding,  these 
processes  probably  are  attended  by  a  sli^t  noise,  or 
motion  of  the  air  within  the  blossom,  which,  as  in  the 
last  case,  afiects,  without  immediate  contact,  the  ez« 
ploring  organs. 

If  the  structure  of  antennas  be  taken  into  consideration, 
it  will  furnish  us  with  additional  reasons  in  &vour  of  the 
above  hypothesis,  with  regard  to  their  primary  function. 
We  shall  find  that  these  organs,  in  most  of  those  insects 
which  take  their  food  by  suction,  are  usually  less  gifted 
with  powers  of  motion,  than  they  are  in  the  nuuidibulate 
tribes ;  so  that  in  the  majority  of  the  Homopterous  He- 
nuptera  and  Diptera^  as  is  generally  acknowledged,  tbqf 
cannot  be  used  for  touch.  Under  this  view,  th^  may 
be  divided  into  actix)e  antennae  and  passive  antennae:  of 
the  former,  the  most  active  and  versatile  are  those  of  tb« 
Hyrnenoptera.  By  means  of  them,  as  was  before  oi>> 
served^,  their  gregarious  tribes  hold  converse,  and  make 
in^t;^-— frequently  vntbout  con/oc^— in  the  pursuit  and 
discharge,  if  I  may  so  speak,  of  the  various  duties  de- 
volved upon  them  by  Providence.  Amongst  active 
antennae,  some  are  much  more  complex  in  their  struc- 
ture than  others — a  circumstance  which  is  often  charac* 

•  See  above,  p.  218.  ^  Vol.  II.  p.  64,  198—. 
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tflrJstie  of  the  mate  insect*  :  but  if  we  examine  sucfa  an* 
t^ioaoy  we  shall  find  that  thdr  most  sensitive  parts  can- 
not come  in  contact  with  the  earth  or  other  bodies  finr 
ezplorii^  thdr  way;  bat  having  thus  a  greater  surface 
exposed  to  the  action  of  the  atmosphere,  they  have  more 
pcHntsto  receiTC  vibrations,  or  any  pulses  or  other  notices 
eommimicated  to  it  It  is  thus,  prob^ly,  that  in  their 
lights,  when  they  approach  within  a  certain  distance, 
&ey  discover  the  station  of  th^  other  sex.  Even  the 
plomose  antennae  of  male  gnats  may  in  some  respects 
dios  be  acted  upon.  In  the  Lamellicom  beetles,  the 
knob  of  these  organs  in  both  sexes  consbts  of  laminse, 
ihe  external  ones  on  their  outside,  of  a  corneous  sub* 
stance;  while  dieir  internal  surface,  and  the  inner  laminsB 
—which  are  included  between  them,  as  an  oyster  between 
die  vidves  of  its  shdl — are  covered  with  nervous  papillsB. 
If  you  examine  the  proceedings  of  one  of  these  little 
animals,  you  will  find  before  it  moves  from  a  state  of 
iqMse  that  its  antennae  emerge,  and  the  laminae  diverge 
£N»n  each  other;  but  that  it  does  not  apply  them  to  sur^ 
faces  to  explore  its  way,  but  merely  keeps  them  open  to 
receive  notices  firom  the  atmosphere.  Even  simple  an^ 
lennae  are  often  employed  in  this  way,  as  well  as  for 
touch.  I  once  noticed  a  species  of  Leptocerus^  a  tricho^ 
pterous  genus,  in  which  these  organs  are  very  long^  that 
was  perched  upon  a  blade  of  grass;  its  antennae  vibrated, 
and  it  kept  moving  them  firom  side  to  side  in  the  air,  as 
if  thus  by  aeroscepsy  it  was  inquiring  what  was  passing 
around  it.    Dr.  Wollaston  has  an  observation  bearing  so 

"  Vol.  III.  p.  319-. 
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precisely  upon  this  question,  and  in  general  so  extremely 
similar  to  what  is  here  advanced,  that  I  must  copy  it  for 
your  consideration.  ^*  Since  there  is  nothing  in  the  con- 
stitution of  the  atmosphere,"  says  he,  "to  prevent  vibra- 
tions much  more  frequent  than  any  of  which  we  are 
conscious,  we  may  imagine  that  animals  like  the  Gtyili^ 
whose  powers  appear  to  commence  nearly  where  ours 
terminate,  may  have  the  faculty  of  hearing  still  sharper 
sounds,  which  at  present  we  do  not  know  to  exist;  and 
that  there  may  be  other  insects,  hearing  nothing  in  com- 
mon with  us,  but  endued  with  a  power  of  exciting,  and 
a  sense  that  perceives,  vibrations  indeed  of  the  same  na- 
ture as  those  which  constitute  our  ordinary  sounds,  bat 
so  remote,  that  the  animals  who  perceive  them  may  be 
said  to  possess  another  sense^  agreeing  with  our  awn  sdelg 
in  the  medium  by  which  it  is  excited,  and  possibly  wholly 
unaffected  by  these  slower  vibrations  of  which  we  are 
sensible^."  That  insects,  however,  hear  nothing  in  com- 
mon, with  us,  is  contrary  to  fact;  at  least ^with  respect 
to  numbers  of  them.  They  hear  our  sounds,  and  we 
theirs;  but  their  hearing  or  analogous  sense  is  mudi 
nicer  than  ours,  collecting  the  slightest  vibratiunde  im- 
parted by  other  insects,  &c.  to  the  air.  In  inquiring 
how  this  is  done,  it  may  be  asked — How  know  we  that 
every  joint  of  some  antennae  is  not  an  acoustic  organ,  in 
a  certain  sense  distinct  from  the  rest?  We  see  that  the 
eyes  of  insects  are  usually  compound,  and  consist  of  nu- 
merous distinct  lenses; — why  may  not  their  external 
ears  or  their  analogues  be  also  multiplied,  so  as  to 

»  PhUo9.  Tram,  1820.  314. 
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enable  them  with  more  certainty  to  collect  those  fine 
vibrations  that  we  know  reach  their  sensory,  though 
they  produce  no  effect  np<m  our  grosser  organs?  I  pro- 
pose this  merely  as  conjecture,  that  you  may  think  it 
over,  ^d  reject  or  adopt  it,  in  proportion  as  it  appears 
to  you  reasonable  or  the  contrary;  and  in  the  hope  that 
some  anatomist  of  insects,  who,  to  the  sagacity  and  depth 
of  a  Cuvier  and  a  Savigny  adds  the  hand  and  eye  of  a 
Lyonet,  may  give  to  the  world  the  results  of  a  more  mi- 
nute dissection  and  fuller  investigation  of  the  antennm 
of  these  animals,  than  has  yet  been  undertaken. 

But  besides  receiving  notices  from  the  atmosphere,  of 
sounds,  and  of  the  approach  or  proximity  of  other  in- 
sects, &a,  the  antennae  are  probably  the  organs  by  which 
insects  can  discover  alterations  in  its  state,  and  foretei 
by  certain  prc^ostics  when  a  change  of  weather  is  ap- 
proaching. Bees  possess  this  faculty  to  an  admirable 
degree.  When  engaged  in  their  daily  labours,  if  a 
shower  is  approaching,  though  we  can  discern  no  signs 
of  it,  Uiey  foresee  it,  and  return  suddenly  to  their  hives. 
If  they  wander  far  from  home,  and  do  not  return  till 
late  in  the  evening,  it  is  a  prognostic^  to  l)e  depended 
upon,  that  the  foUowmg  day  will  be  fine:  but  if  they 
remain  near  their  habitations,  and  are  seen  firequently 
going  and  returning,  although  no  other  indication  of  wet 
should  be  discoveri^le,  clouds  will  soon  arise  and  rain 
come  on.  Ants  also  are  observed  to  be  excellently 
gifted  in  this  respect:  though  they  daily  bring  out 
their  larvas  to  smi  them,  they  are  ne^er  overtaken  by 
sudden  showers*.    Previously  to  rain,  as  you  well  know, 

*  Lehmann  De  Usu  Antenn,  ii.  66  — , 
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nmnberless  insects  seek  the  house;  then  the  Stomoxys 
ealcitranSf  leaving  more  ignoble  prey,  attacks  us  in  oar 
apartments,  and  mterrupts  our  studies  and  meditations '« 
The  insects  of  prey  also  foresee  the  approach  of  wet 
weather,  and  the  access  of  flies,  &c.  to  places  of  shelter, 
llien  the  spiders  issue  from  their  lurking-places,  and 
the  ground-beetles  in  the  evening  run  about  our  houses. 
Passive  antennas,  which  are  usually  furnished  with  a 
terhiinal  or  lateral  bristle,  and  plumose  and  pectinated 
ones,  seem  calculated  for  the  action  of  the  electric  and 
other  fluids  dispersed  in  the  atmosphere,  which  in  cer- 
tain states  and  proportions  may  certainly  indicate  the 
approach  of  a  tempest,  or  of  showers,  or  a  rainy  season, 
and  may  so  a£fect  these  organs  as  to  enable  the  insect 
to  make  a  sure  prognostic  of  any  approaching  change: 
and  we  know  of  no  other  organ  that  is  so  likely  to  have 
this  power.  I  say  electric  fluid,  because  when  the  at- 
mosphere is  in  a  highly  electrified  state,  and  a  tempest 
is  approaching;  is  the  time  when  insects  are  usually  most 
abundant  in  the  air,  especially  towards  the  evening;  and 
many  species  may  then  be  taken,  which  are  not  at  other 
times  to  be  met  with :  but  before  the  storm  comes  on, 
all  disappear,  and  you  will  scarcely  see  a  single  indivi- 
dual upon  the  wing.  This  seems  to  indicate  that  insects 
are  particularly  excited  by  electricity^. — But  upon  this 
head  I  wish  to  make  no  positive  assertion,  I  only  sug- 
gest the  probabiUly  of  the  opinion  <^. 

From  all  that  has  been  said,  I  think  you  will  be  dis- 

•  Vol.  I.  p.  48, 110. 

^  Compare  what  is  said  above  (p.  141)  with  respect  to  bees. 

^  See,  for  further  arguments^  Lehmann  ubi  mpr,  c.  ix. 
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posed  to  admit  that  the  primary  and  most  universal 
fhnction  of  the  antennae  is  to  be  the  organs  of  a  sense^  if 
not  the  same^  at  least  analogous  to  hearings  and  answer* 
ing  the  same  end;  something  perhaps  between  it  and 
toucL  In  some,  however,  as  has  been  found  in  the 
Crustacea^  an  organ  of  hearing,  in  the  ordinary  sense, 
may  exist  at  the  base  of  the  antennae,  which  may  act  the 
part  in  some  measure  of  the  external  ear,  and  collect 
and  transmit  the  sound  to  such  organ  \ 

That  numerous  antennae,  as  a  secondaiy  function,  ex«* 
pknre  by  UmcJh  '^  admitted  on  all  hands,  and  therefore  I 
need  not  enlarge  further  upon  this  point ;  but  shall  pro* 
ceed  to  inquire  whether  insects  do  not  possess  some 
other  peculiar  organs  that  are  particularly  ^propria^ 
to  this  sense.  First,  however,  I  must  make  some  gene^ 
nd  observations  upon  it.  Of  all  our  senses,  touch  is  the 
only  one  that  is  not  confined  to  particular  organs,  but 
dispersed  over  the  whole  body :  insects,  however,  from 
the  indurated  crust  with  which  they  are  oflen  covered, 
fed  sen^bly,  it  is  probable,  only  in  those  parts  where 
the  nerves  are  exposed,  by  being  covered  with  a  thinner 
epidermis,  to  external  action.  Not  that  they  cannot  feel 
at  all  in  their  covered  parts ;  for  as  we  feel  sufficiently  for 
fmlking^  though  our  feet  are  covered  by  the  thick  sole 

*  Marcel  de  Serres  tliiaks  be  has  discovered  an  oi^gan  of  hearing 
in  most  insects,  but  he  does  not  state  its  situation.  Mem.  du  Mtu. 
1819.  99.  Treviranus,  with  regard  to  the  BlatHna,  suspects  it  to  be 
ntuated  between  the  eye  and  the  base  of  the  antennae,  perhaps  al- 
luding to  the  spot  noticed  above.  (Vol.  111.  p.  505.)  Cams,  who 
mentions  the  above,  sajrs,  **  Is  it  not  reasonable  to  ask  if  the  sense 
of  hearing  may  not  reride  in  the  membrane  which  connects  the  an- 
tenna with  the  head  ?**    Introd,  to  Comp.  Anat*  i.  80 — * 
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of  a  boot  or  shoe,  so  insects  feel  sufficiently  through  the 
crust  of  their  legs  for  all  purposes  of  motion.  Befi(^ 
the  points  that  are  covered  by  a  thinner  cuticle  aretiltSn 
numerous;  so  that  touch,  at  least  in  a  passive  sense,  ma^ 
be  pretty  generally  dispersed  over  their  bodies;  hut  ac- 
tive or  exploring  touch  is  confined  to  a  few  organs,  as 
the  antenna^  the  palpi,  and  the  at-ms.  The  two  last  I 
shall  now  discuss. 

Various  opinions  have  been  started  concerning  the  use 
of  the  palpi.  Bonsdorf  thought  that  they  were  organs 
of  smeU;  Knoch,  that  this  sense  was  confined  to  the 
majJciUary  ones,  and  that  the  labial  ones  were  appro- 
priated  to  taste^i  but  the  most  early  idea,  and  that  fit>m 
which  they  derive  their  present  name  of  palpi (^^fers),  is, 
that  they  are  organs  of  active  touch  ;  and  this  seems  to  me 
the  most  correct  and  likely  opinion.  Cuvier,  himself  a 
host,  has  embraced  this  side  of  the  question^,  and  Leh- 
mami  also  admits  it^.  The  following  observations  tend 
to  confirm  this  opinion.  The  palpi  of  numerous  insects 
when  they  walk,  are  frequently,  or  rather  without  inter-, 
mission,  applied  to  the  surface  on  which  they  are  moving 
— this  yon  may  easily  see  by  placing  one  upon  your 
hand;  which  seems  to  indicate  that  they  wre  feelers.  Id 
the  Araneida  they  are  used  as  legs ;  and  by  the  males 
at  least,  as  exciting  if  they  be  not  really  genital  organs'*. 
In  the  Scorpionida  they  answer  the  purpose  of  kands  : 
besides  being  usually  much  shorter  than  antennae,  they 

*  Lehmana  De  Sens,  Extern,  Amm,  Exsang,  De  Olfactu.. 

*  Cut.  Anat,  Comp.  iL  676.  *  U6i  supr, 

^  Marcel  de  Serres  says  they  are  connected  with  testes  seated  in 
the  trunk  {Mem,  du  Mus,  1819.  95);  but  Treviranus  denies  this 
(Arachnid.  SG^.  t  iv./.  33). 
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are  better  calculated  to  assist  an  insect  in  threading  the 
dark  knd  tortuous  labyrinths  through  which  it  has  often 
to  grope  its  way,  and  where  antennae  cannot  be  employed. 
I  have  noticed  that  E^drcphtU — in  which  genus  the 
fdpi  are  Icmger  than  the  antennae — when  they  swim, 
have  their  antennae  folded ;  while  the  former  are  stretch- 
ed out  in  front,  as  exploring  before  them.  As  these 
are  attached  to  the  under-jaws  and  under-lip,  we  may 
siqppose  they  are  particularly  useful  to  insects  in  taking 
their  food;  and  upon  this  occasion  I  have  often  observed 
that  they  are  remarkably  active.  I  have  seen  BytwMs 
tomerUosuSj  a  beetle  which  feeds  upon  pollen,  employ 
them  in  opening  anthers ;  and  the  maxillary  pair  appear 
to  me  to  assist  the  maxillae  in  holding  the  fi>od,  while 
the  mandibles  are  at  work  upon  it. 

The  arms  or  fore-legs  of  some  insects  are  also  organs 
ct  active  touch,  being  used,  as  we  have  seen,  for  cleaning 
the  head,  digging,  repairing  their  dwellings,  and  the 
like*.  By  the  Ephemera^  which  have  very  short  an- 
tennae^ the  fore-l^;s,  when  they  fly,  are  extended  bef<M*e 
the  head,  parallel  with  each  other  and  quite  united— pro- 
bably to  assist  in  cutting  the  air.  The  Trichoptera  use 
thdr  antennae  for  the  same  purpose. 

Another  sense  of  which  the  organ  seems  uncertain  is 
that  of  smdUngf  and  various  and  conflicting  opinions 
have  been  circulated  concerning  it  Christian  thought 
that  msects  smell  distant  objects  with  their  antenncdj  and 
near  ones  with  their  ^pi  ^.     Comparetti  has  a  most  sin- 

•  Vou  II.  p.  361—.  in.  p.  544—.  *  Lehmann  De  Sens. 

EHem.  ^e.    De  OUkctu. 
VOL.  IV.  S 
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gular  opinion.  He  supposes  in  difierent  tribes  ctf  insects 
that  difierent  parts  are  organs  of  smell :  in  the  LamdU" 
corns  he  conjectures  the  seat  of  this  sense  to  reside  in  the 
knob  of  the  antenmB;  in  the  Leptdoptera  in  the  antiia} 
and  in  some  Diptera  and  Orthoptera  in  certain^riwiftrf 
ceils  ^.  At  first  sight,  one  of  the  most  reasonable  opir 
nions  seems  to  be  that  of  Baster,  adopted  by  LehmaDD, 
and  which  has  received  the  sanction  of  Cuyier  S—- that 
die  spiracles  are  organs  of  smell  as  weU  as  of  respiratxxi. 
Lehmann  has  adduced  several  arguments  in  support  of 
this  opinion.  Because  we  both  respire  and  smeU  with 
our  nostrils,  he  concludes  that  neither  the  antennae  nor 
any  other  part  of  the  head' of  insects  can  serve  fisr  snuU, 
since  they  are  not  the  seat  also  of  respiration  s  and  that 
there  can  be  no  smell  where ^he  air  is  not  inspired*. 
Again,  because  nerves  from  the  gan^ons  cS  the  spinal 
chord  terminate  in  bronchias  near  the  spiracles,  thej 
mustbeforreceivingscentsfromthoseopenings.  Thou^ 
it  was  necessary,  in  the  higher  animals,  that  the  organ  of 
scent  should  be  near  the  mouth,  because  they  are  larg^ 
than  their  food ;  yet  the  reverse  of  this  being  the  case 
with  insects,  which  often  even  reside  in  what  they  eat,  it 
is  to  them  of  no  importance  where  their  sense  of  sm^ng 
resides  ^.  By  exposing  antennae,  by  means  of  an  orifice 
in  a  glass  vessel,  to  the  action  of  stimulant  odours,  thqr 
appeared  quite  insensible  to  it :  but  he  does  not  name 
die  result  of  any  experiment  in  which  he  exposed  the 
mouth  to  this  action ;  nor  at  all  distinctly  bow  the  insect 
was  aflfected  when  the  spiracles  were  exposed  to  it  ^ 

*  Lehmann  vhi  tupr.  Sec.  27. 

"  Ibid,  and  De  Utu  Antetm,  ii.  ^*-.  Cuv.  Anat,  Comp,  ii.  675. 

*  Lehmann  De  Utu  Antetm,  ii.  2S.      <*  Ibid,  31.      e  IbkL  35-. 
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But  tbou^  some  of  these  aignments  appear  weighty, 
thtiie  are  others,  I  think,  that  will  more  than  cbtinterba- 
knce  them,  making  it  probable  that  the  seat  of  this  sense 
is  in  the  head,  either  in  its  ordinary  station  at  the  extre- 
mity of  idiat  I  call  the  nose^  between  it  and  the  upper-lip, 
or  under  those  parts.  That  the  nose  corresponds  with 
the  so-named  part  in  Mammalia^  both  from  its  situation 
ind  often  from  its  form,  must  be  evident  to  eyery  one 
wbo  looks  at  an  insect  * ;  and  when  we  farther  a>nsider 
tbe  connexion  that  obtuns  between  the  senses  of  smdl  and 
liite,  how  necessary  it  is  that  the  seat  of  the  one  should 
be  near  Qiat  of  the  other,  and  that  it  really  b  so  in  all 
iimaftls  in  whidi  we  certainly  know  its  organ  ^ ;  we  shall 
fed  convinced  that  the  argument  from  analogy  is  whcdly 
in  fimmr  of  the  nose,  and  may  thence  ccmsider  it  as  pro- 
bable that  the  sense  in  question  does  reside  there.  Leh- 
Hittm  seems  tobe  of  opmion,  because  an  insect  is  usually 
mailer  than  what  it  feeds  upon,  that  it  makes  no  difier- 
cnce  whether  it  smelis  with  its  Aead  or  widi  its  tail :  bat 
one  would  think  that  tijfying  insect  would  be  more  rea- 
dily directed  to  its  object  by  smelliflg  wkh  the  anterior 
part  of  the  body  than  with  the  'posterior;  and  that  z,feedf^ 
ing  one  would  also  find  it  more  convoiient  in  selecting  its 
food.  As  to  the  ailment,-- that  mM  must  be  the  necet^ 
9my  concomitant  g(  the  respiratdty  openings^  and  that 
tbere  can  be  no  smell  where  the  air  is  not  inqpired^ — 
tb  seems  asserting  more  than  our  knowledge  of  these 
infaDals  will  warrant :  for  the  orguis  of  the  otier  senses, 
tkoagh  the  senses  tbemsdi^s  seem  analogous^  are  so 
diftrent  in  their  structure^  and  oAen  in  the  mode  in 

*  Vou  IIL  p.  475—.  «»  y.  Diet,  d^mst,  NaL  xxiiL  210 

s2 
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which  they  receive  the  impressions  from  external  objects, 
that  analogy  would  lead  us  to  expect  a  difference  of  this 
kind  also  in  the  sense  of  smelL  Besides,  smell  does  not 
invariably  accompany  respiratory  organs  even  in  the 
higher  animals, — for  we  breathe  with  our  mouths^  but  do 
not  smell  with  them.  Cuvier  says  that  the  intetmal  mem- 
brane of  the  tracheae  being  soft  and  moist,  appears  cal- 
culated to  receive  scents  *.  But  here  his  memory  failed 
him ;  for  it  is  the  external  membrane  alone  that  answers 
this  description;  the  internal  consisting  of  a  spiral  elastic 
thread,  and  seeming  not  at  all  fitted  to  receive  impressions, 
but  merely  to  convey  the  air  *»•  That  nerves  penetrate 
to  the  bronchise,  does  not  necessarily  imply  that  they  are 
connected  with  the  sense  in  question,  since  this  may  be 
to  act  upon  the  muscles  which  are  every  where  distri- 
buted. 

I  shall  now  state  some  facts  that  seem  to  prove  that 
scents  are  received  by  some  organ  in  the  vicinity  of  the 
mouthy  and  probably  connected  with  the  nose.  M.  P.  Hu- 
ber,  desirous  of  ascertaining  the  seat  of  smell  in  bees^ 
tried  the  following  experiments  with  that  view.  These 
animals,  of  all  ill  scents,  abominate  most  that  of  the  oil 
of  turpentine.  He  presented  successively  to  all  the 
points  of  a  bee's  body,  a  hair-pencil  saturated  with  it:  but 
whether  he  presented  it  to  the  abdomen,  the  trunk,  or 
the  head,  the  animal  equally  disregarded  it  Next, 
using  a  very  fine  hair-pencil,  while  the  bee  had  extended 
its  proboscis,  he  presented  the  pencil  to  it,  to  the  eyes 
and  antennae,  without  producing  any  effect ;  but  when  he 
pointed  it  near  the  cavity  of  the  mouthy  above  the  insertion 

'  UU  iupr.        *  See  above^  p.  63.   Sprengel  dtmmentar.  14-% 
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i^  the  proboscisj  the  creature  started  back  in  an  instant, 
quitted  its  food,  clapped  its  wings,  and  walked  about  in 
great  agitation,  and  would  ha?e  taken  flight  if  the  pencil 
had  not  heea  removed*  On  this,  it  began  to  eat  again ; 
bat  on  the  experiment  being  repeated,  showed  similar 
signs  of  discomposure :  oil  of  marjoram  produced  the 
same  effect,  but  more  promptly  and  certainly.  Bees  not 
engaged  m  feeding  i^peared  more  sensible  of  the  impres- 
sion of  this  odour,  and  at  a  greater  distance;  but  those 
engaged  in  absorbing  honey  might  be  touched  in  every 
other  part  without  being  disturbed.  He  seized  several 
<^them,  forced  them  to  unfold  their  proboscis,  and  then 
stopped  their  mouth  with  paste.  When  this  was  become 
sufficiently  dry  to  prevent  their  getting  rid  of  it,  he  re- 
stored to  them  their  liberty :  they  appeared  not  incom- 
moded by  being  thus  gagged,  but  moved  and  respired 
as  readily  as  their  companions.  He  then  tempted  them 
with  honey,  and  presented  to  them  near  the  mouth,  oil 
of  turpentine,  and  other  odours  that  they  usually  have 
an  aversion  to ;  but  all  produced  no  sensible  effect  upon 
them,  and  they  even  walked  upon  the  pencils  saturated 
with  them  ». 

Tliese  experiments  incontestibly  prove  that  the  organ 
of  scent  in  bees — and  there  is  no  reason  to  think  that 
other  insects  do  not  follow  the  same  law— *is  in  or  near 
the  mouthy  and  above  the  proboscis.  It  remains,  there- 
fore, that  we  endeavour  to  discover  its  precise  situation : 
and  as  insects  cannot  tell  us,  nor  can  we  perceive  by 
their  actions,  in  what  precise  part  the  sense  in  questiop 

■  Huber  AbeUles  ii.  375—.  Dr.  Bevan  in  his  interesting  work  on 
the  Honey-Bee  adopts  the  opinion  here  stated  with  respect  to  the 
organ  of  smell  in  that  animal.  265,  303. 
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resides,  the  only  modes  to  which  we  can  have  recourse  to 
form  any  probable  conjecture,  are  analc^  and  dissecdoo. 
At  first,  the  opinion  noticed  above,  that  the  palpi  arc  its 
organs,  seems  not  altogeth^  unreasonable ;  but  as  the 
argument  from  analogy,  except  as  to  their  situation  near 
the  mouth,  is  not  in  &vour  pf  them,  and  there  seems  no 
call,  were  smell  their  function,  for  the  numerous  variations 
observable  in  their  structure,  I  think  we  must  consider 
them,  as  I  have  endeavoured  to  prove,  rather  as  instru- 
ments of  touch.  Let  us  now  inquire,  whether  there  be 
not  discoverable  upon  dissection,  in  the  interior  of  the 
head  of  any  insects,  some  organ  that  may  be  deemed^ 
from  its  situation,  under  what  we  have  called  the  nose 
and  nostrils,  the  seat  of  the  sense  we  are  treating  of. 
The  common  burying-beetle  {Necrophorus  VespiUo)  is 
an  insect  remarkable  for  its  acuteness  of  smell,  whi(£ 
enables  it  to  scent  out  and  bury,  as  was  formerly  related 
to  you  ^,  the  carcases  of  small  animals.  Take  one  of 
these  insects,  and  kill  it  as  formeiiy  directed, — examine 
first  its  nose :  in  the  middle  of  the  anterior  part  you  wiH 
see  a  subtrapezoidal  space,  as  it  were  cut  out  and  filled 
with  a  paler  piece  of  a  softer  and  more  membranous  tex- 
ture. Next  divide  the  head  horizontally;  and  under  the 
nose,  and  partly  under  this  space,  which  I  call  the  rAi- 
naritm  or  nostril-piece  ^  you  will  find  a  pair  of  circular 
pulpy  cushions,  covered  by  a  membrane  transversely 
striated  with  beautifully  fine  striae.  These  are  what  I 
take  to  be  the  organs  of  smell,  and  they  still  remain  dis- 
tinctly visible  in  a  specimen  I  have  had  by  me  more 
than  fifteen  years.     A  similar  organ  may  be  discovered 

•  Vol.  I.  p.  352-.  *  Vol.  III.  p.  480— 
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in  the  common  water-beede  (DsfHscus  marginalis\  but 
with  this  peculiarity,  that  it  is  furnished  with  a  pair  of 
ngfpks*    I  have  before  described  an  analogous  part  co- 
vered with  papillas^  in  jEthna  viaHca^  and  you  will  find 
it  in  other  insects*.     Perhaps  at  first  this  part  may  seem 
merely  a  continuation  of  the  palate ;  but  if  you  consider 
the  peculiarities  in  its  structure  just  noticed,  it  is  evi- 
dently asensiferous  organ ;  and  as  the  sense  of  smell  ap- 
pears to  reside  in  the  head,  this  is  its  most  probable  seat . 
But  by  what  channel  scents  act  upon  it,-*whetber  they 
are  transmitted  through  the  pores  of  the  part  represent* 
ing  the -nostrils,  or  received  by  the  mouth, — I  will  not 
Tentare  to  assert  positively :  but  firom  the  circumstance 
of  their  being  membranous  in  some  insects  remarkable 
for  a<mte  scent,  as  in  Necropborus^  Stapk/linusj  &c,  there 
seems  some  ground  for  the^^^rot^  opinion,  which  re- 
ceives further  confirmation  from  an  observation  of  an 
eminent  Comparative  Anatomist,  M.  Carus,  with  respect 
to  Acrida  vermcivora^  in  which  under  the  nose  and 
rMnarium^  as  appears  from  his  description,  he  found 
some  tracheae,  and  two  lobes  of  the  cerebral  gangh'on, 
which  caused  him  to  regard  this  as  the  seat  of  the  sense 
of  smell  ^.     He  also  tells  us  that  Rosenthal,  in  the  blue- 
bottle-fly (Musca  vomitoria)  places  the  sense  of  smell 
partly  in  a  delicately  folded  membrane  observable  in  its 
bead  ^.     As  the  sense  of  smell  in  these  little  beings  is  ex- 
tremely acute,  as  well  as  their  hearing,  the  perception  of 
odours  may  reach  their  sensory  through  the  above  pores; 

»  Vol.  hi.  p.  454—. 

^  Irdrod.  to  Comp.  Anai,  i.  76.  The  part  he  alludes  to,  is  figured 
Plate  VJ.  Fig.  4.  a.  g'. 

*  I&kl,  This  membrane  likewise  represents  the  Nose  and  Rhina- 
rium  in  that  fly. 
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and  even  those  in  the  hard  rhinarium  of  an  Anoplogna* 
thus  may  receive  and  transmit  them ;  and  besides  the 
upper-lip  and  nose  are  often  united  by  membrane,  perhaps 
representing  the  rhinarium^  as  in  Goerius^  &c.^  which 
may  &cilitate  such  transmission. 

That  insects  iaste^  no  one  hesitates  to  believ^  though 
some  have  supposed  the  palpi  to  be  the  organ  of  that 
sense ;  but  as  they  have  a  tongue^  as  we  have  shown,  we 
may  with  Cuvier  conclude,  that  one  of  its  primary  fimc- 
ticuis  is  to  taste  their  food  ^.  I  shall  not  therefore  launch 
out  further  upon  this  head. 

I  have  now  placed  before  you  a  picture,  or  rather 
sketch,  of  the  insect  world.  And  whether  we  r^ard  their 
general  history  and  economy,  their  singular  metiEunor- 
phoseSf  the  infinite  varieties  and  multiplicity  of  their 
structure  both  external  and  internal,  and  their  diversi- 
fied organs  both  of  sense  and  motion — I  think  you  will 
be  disposed  to  own,  that  in  no  part  6f  his  works  is  the 
hand  of  an  Almighty  and  All-wise  Creator  mor^  vi- 
sibly displayed,  than  in  these  minudse  of  creation ;  that 
they  are  equally  worthy  of  the  attention  and  study  of  the 
Christian  Philosopher  with  any  of  the  higher  depart- 
ments of  the  animal  kingdom ;  and  that  all  praise  is  due 
to  Hifai,  for  placing  before  our  eyes,  for  our  entertain- 
ment and  instruction,  such  a  beautiful  moving  picture  of 
little  symbols  and  agents,  perpetually  reflecting  his  glory 
and  working  his  wilL 

I  am,  &c 

»  Vol.  III.  p.  481.        »»  Cuv.  Anat.Comp,  ii.  682—. 


^      LETTER  XLVI. 

ORISMOLOGY,    OR  EXPLANATION  OF 
TERMS. 


It  was  by  the  language  of  terms  that  he  invented  and 
^Dpioyed,  as  well  as  by  his  system  and  methods  of  ar- 
rangement, that  Linn^  smoothed  the  way  to  the  study  of 
Natural  History ; — ^having  therefore  led  you  through  a 
large  portion  of  th^JUmety  fields  of  the  Science  of  Ento- 
mology, I  must  now  conduct  you  into  that  arid  but  not 
barren  or  unprofitable  region.  To  enable  you  to  under- 
stand descriptions  of  insects,  or  to  describe  them  your- 
self you  must  have  a  knowledge  of  the  technical  lan- 
guage by  which  their  parts  and  characters  are  expressed. 
Much  of  this  you  already  know  firom  the  definitions  of 
external  parts,  furnished  in  a  former  letter*:  I  shall 
now  give  you  a  more  full  and  general  explanation  of 
terms,  adding  many  new  ones  for  unnoticed  characters, 
that  may  be  conveniently  employed. 

The  science  of  terms,  which  I  shall  call  Orismology  \ 
may  be  divided  into  two  branches — General  Orismology, 
and  Partial  Orismology ;  the  first  containing  g^n^o/  de- 
finitions, and  the  last  those  relating  to  particular  parts 
and  organs. 

'  Vol.  III.  p.  353-.  *  Ibid.  p.  6^. 
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A.    GENERAL    ORISMOLOGY. 

I.  SUBSTANCE. 

1.  Membranous  (Membranacea).    A  fine,  thin,  trans- 

parent substance.  A  Membrane. — Ex.  fVings  of 
Htftnenoptera  and  Diptera. 

2.  Pergameneous  {Pergamenea).    A  thin,  tough,  and 

less  transparent  substance,  somewhat  resembling 
parchment. — Ex.  The  Tegmina  of  the  Orthoptera\ 
5.  Coriaceous  {Coriacea).  A  thicker,  flexible  sub- 
stance, resembling  leather.^^'Esji.  Ehftra  of  Tde^ 
phorus  and  the  Malacodermi. 

4.  Corneous  {Cornea).     A  hard  inflexible  substance 

resembling  horn. — Ex.  Elytra  of  Lucanus  Cerrms 
and  many  other  Coleoptera. 

5.  Crustaceous  (Crustacea).     A  rigid  calcareous  sub- 

stance.—Ex.  The  Shell  of  a  Lobster  or  Crab. 

6.  Callous  (CaUosa).      A  substance  without  pores, 

harder  than  the  surrounding  matter,  and  usually 
elevated  above  it — Ex.  Elevated  parts  of  the  OMar 
in  Nomada.  {Mon.  Ap.  Angl.  Apis^b.)^  S^ts  on 
the  elytra  of  Stenocorus  {Tylostagmus  K.  MS.) 
bimaculatus  and  afiinities. 

7.  Cabtjlagiveovs  {Cartilaginea).  A  gristly  substance 

between  bone  and  ligament — Ex.  The  Tongue  of 
many  Hymenoptera. 

8.  Subereous  (Suberea).      A   soft   elastic    substance 

"  The  elytra  of  this  Order  in  general  difler  so  materially  both 
from  membrane  and  corium,  that  it  was  requisite  to  invent  a  term 
to  distinguish  them. 

>  Mon.  Ap,  Angi,  i.  /.  v./.  8.  b,  c. 
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somewbmt  resembling  cork  ».  The  gaUs  of  some 
species  of  Cynipt  when  mature  approach  to  this 
substance. 
9.  Spokgiose  [SpoT^osa).  A  soft  elastic  substance  re- 
sembling sparse.— Eoi.  The  PulviUi  of  Thmasi- 
musj  Buprestisj  &c. 

10.  Ligneous  {Lignosa).    A  hard  unelastic  substance 

like  tDood-^Ex.  GaUs  of  some  species  of  Cynips. 

11.  Carnose  {Camosa\     A  soft,  Jle$hf  substance.— 

Ex.  Caterpillars  and  Grvbs. 

12.  TuBULOSE  [Tubidosa).    When  the  interior  is  *of- 

/otD  or  empty. 

13.  Solid  (Solida).     When  the  interior  is  JuU. 

IL  RESISTANCE. 

1.  Rigid  (Rigida).  Hard,  which  does  not  bend  or  yield 

to  pressure.— Ex.  The  weevils  (Rhyncophora). 

2.  Ylejljjje  {Flexilis).  Which  easily  bends,  or  yields  to 

pressure  without  breaking. — Ex.  Elytra  of  Tele- 
pJiorus. 
S.  Soft  {Mollis).    Flexile  and  retaining  the  marks  of 
pressure. — Ex.  Elytra  of  Meloe. 

III.  DENSITY. 

1.  FoLiACEOUS  {Foliacea).     Very  thin  and  depressed, 

scarcely  thicker  than  a  leaf. — Ex.  Aradus  corticalis 
and  Coreus  paradoxus. 

2.  Depressed  (Depressa).   When  the  vertical  section 

is  shorter  than  the  transverse.— Ex.  Trogosita  maur 
ritanica. 
*  We  use  this  term  because  suherosa  is  employed  in  a  quite  differ- 
ent  sense. 
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3.  Compressed  {Compressa).     When    the  transverse 

section  is  shorter  than  the  vertical. — Ex.  Centrotus 
comutus :  Abdomen  in  Cynips. 

4.  Plump  (Pingtus).     Naturally  and  proportionably 

plump. — Ex.  Thylacitesj  &c.  Most  of  the  O- 
cada. 

5.  Obese  (Oi^^).  Unnaturally  enlarged  and  distended, 

as  if  from  disease  or  too  much  food.  Ex.  Ckryso- 
mela  PolygotU  $,  Galeruca  Tanaceti  $,  Bradttf- 
cerus. 

6.  Ventricose  (VerUricosa).     Bellying  out  as  if  filled 

with  air.— -Ex.  Pnettmora. 

IV.  PROPORTION. 

1.  Thick  {Crassa).  Disproportionably  thick  through- 
out.— Ex.  Copris. 

9.  Ikcrassate  {Incrassata).  Disproportionably  thick 
in  part — Ex.  Base  of  the  Abdomen  of  JEsAna  and 
many  LibeUidina.     Plate  IX.  Fio.  9. 

d.  Slender  {Tenuis).  Disproportionably  slender 
throughout — Ex.  Lunis  paraplecticus. 

4.  Attenuate  {Attentiata).    Disproportionably  slen- 

der in  part-*Ex.  Tail  of  Scorpio^  RaphidiaS^ 

&C. 

5.  Broad  (Lata).    Disproportionably  broad  through* 

put 

6.  Dilatate  (Dilatata).     Disproportionably  broad  in 

part — Ex.  Elytra  of  I^cus  Jasciatus^  &a  Plate 
XIII.  Fig.  20. 

7.  Narrow    {Angusta).     Disproportionably    narrow 

throughout — Ex.  Abdomen  of  Agrion. 
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8.  Angustate  {Angustata).  Disproportionably  nar- 

row in  part. — Ex.  Elytra  of  Sitaris  humeralis. 
Plate  XIII.  Fig.  19. 

9.  Lova  (Umga).  Disproportionably  long  throughout. 

— Ex.  Scohpendra. 

10.  Elongate  (Ehngata).    Disproportionably  long  in 

part.— Ex.  Abdomen  of  Libelbdina. 

11.  SnoiT  (Brevis).    Disproportionably  short  through- 

out— Ex.  Copris. 

12.  Abbreviate  (^i&rma/a).'  Disproportionably  short 

in  part — Ex.  Elytra  of  StaphylirndtB^  Atracto- 
cerusy&c. 

V.  FIGURE*. 

1.  Circular  {Circidaris).  Having  the  diameter  every 

way  equal    Plate  XXIX.  Fig.  16»  17. 

2.  Rotundate  {Bohmdata).    Rounded  at  the  angles 

<Hr  sides.    Plate  XXIX.  Fig^  19. 
S.  Oval  (OoaUs).    lismng  ihe  longitudinal  diameter 
twice  the  length  of  the  transverse^  and  the  ends 
circumscribed    by  equal  segments  of  a  circle. 
Plate  XX.  Fig.  6. 

4.  Elliptic  (Elliptica).    Oval,  but  having  the  longi- 

tudinal diameter  more  than  tmce  the  length  of  the 
transverse.     Plate  XX.  Fig.  19. 

5.  Oblong  (Oblonga).    Having  the  longitudinal  dia- 

meter more  than  twice  the  length  of  the  transverse^ 
and  the  ends  varying,  or  rounded.  Plate  XX. 
Fig.  3,  9.  ' 

*  We  restrict  the  term  Figure,  to  the  shape  of  a  tvperfioies. 
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6.  Ovate  {OvaUi).  Oval,  bot  baving  the  ends  circum- 

scribed by  uneqcial  aeffaeats  of  circles.  Plate  XX. 
Fia.  12,  IS. 

7.  Cordate  {CardiUay  Heart-shaped.   Ovate  or  sub- 

ovate  and  hollowed  out  at  the  base,  without  pos- 
terior angles.    Plate  IX.  Fio.  22. 

8*  Sagittate  (Sagittata).  Arrow-shaped.  Triangu- 
lar,  hollowed  out  at  the  base  with  posterior  angles. 
Plate  XXVIL  Fig.  41.  «/". 

9.  Hastate  ( Hasiuta  )•  Halberd-shaped.  Ttiangu- 
lar,  hdlowed  out  at  the  base  and  sides  with  the 
posterior  angles  spreading. — Ex.  f/bmof  the/TO- 
thorcuc  of  Dynastes  hastatus.  Postfurca  in  many 
Ckdeoptera.    Plate  XXII.  Fig.  B.b\. 

10.  Triangular;    Quadrangular;    Quinquanou- 

lab;   Sexanoular  {Triasigulai    Qfmdrangula; 
Qmnquangidd  ;  Sexangtda).    Having  ikrceffouTf 
JlvCj  or  six  angles. 

11.  Turbinate  {Turbinata)»    Top-shaped^  triangular 

with  curved  sides.    Plate  XXV.  Fig.  18. 

12.  Ensate  (Ensctta).     Gradually  tapering  till  it  ends 

in  a  point. — Ex.  Ootpositor  of  Acrida  vtridissima, 
Plate  XV.  Fig.  19. 
IS.  Lanceolate  (Lanceolata).    Oblong  and  graduaHy 
tapering  towards  each  extremity. — Ex.  The  Cerci 
in  Blatta.    Plate  XY.  Fig.  23.  Q". 

14.  SiGMoiDAL   {Sigmoidea).     S-shaped.     Lanceolate 

and  concave  on  one  side  at  the  base,  and  on  the 
other  at  the  apex. — Ex.  Ovipositor  of  Cimbexj 
Plate  XV.  Fig.  21.  H". 

15.  CvvEATE  {Cuneata).    Wedge-shaped.     Having  the 

longitudinal  diameter  exceeding  the  transverse^ 
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and  narrowing  gradually  downwards.  Plate  X. 
Fio.  11. 
"16.  AcusAciCATE{Acinacicata).  Falchion*shaped  Curr- 
ed  with  the  apex  truncate,  and  growing  gradually 
wider  towards  the  end.— Ex,  Abdomen  of  Ophion, 
FcefoUf  and  other  Ichneumonida  \ 

17.  LuNULATE  (Lumdafa).     Crescent-shaped.   Curved 

with  both  ends  acute,  like  the  moon  in  her  first 
quarter. — Ex.  Last  joint  of  the  labial  palpi  of 
Oxt/portis.    Plate  XIII.  Fig.  4.  a* 

18.  Falcate  (Fcdcata).    Sickle-sliaped.    Gorred  with 

the  apex  acute. — Ex.  Omposiior  of  Acrida  varia. 
Antenme  oi  Atraetocenu.    Plate  XI.  Fig.  8. 

19.  Linear  {Linearis)*     Narrow  and  of  the  same  width 

throoghoat-— Ex.  fViftgs  of  Pieropkarus  manodac- 
tj/fus. 
SO.  Arcitats  {Arcuata).     Linear  and  bent  like  a  bow. 
— Shu   Rostrtm  of  Balaninus  Nucum.     Plate 
XIIL  Fig.  12. 

21.  CuLTRATB  (CuUrata).  Coulter-shaped.  Straight  on 

one  side  and  curved  on  the  other. — Ex.  Ovipositor 
of  some  SavhflieSn  Under-mng  of  many  /crA- 
neumonidte. 

22.  Spatulate  {Spaiulata).     Spatula^shaped.  Broader 

and  rounded  at  the  €q)ex,   linear  and  narrow  at 
the  base. — Ex.  Abdomen  of  Ichneumon  amictorim 
Panz. 
2S.  Clepsydrate   {Clepsydrata).     Hour-glass-shaped. 

*  The  term  falcate  has  usually  been  applied  to  signify  this  figure* 
as  well  as  that  to  which  we  have  restricted  it ;  but  as  the  truncate 
and  sharp  extremity  forms  a  striking  difference,  we  thought  it  best 
to  inrent  a  new  term. 
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Broader  at  the  has  eand  apex — Ex.  The  Proster- 
mm  of  many  Capricorn  beetles. 

24.  Clavate  {Clavata).     Clab-shaped.     Linear  at  the 

basej  but  towards  the  apex  growing  gradually 
broader.     Plate  XI.  Fio.  4. 

25.  Quadrate  (  Quadrata ).    Square.    Quadrilateral 

with  the  sides  equal  and  the  angles  right  angles. 

26.  Rhomboid  {Rhombaidea).    Quadrilateral  with  the 

sides  equal,  but  with  two  opposite  angles  aadej  and 
two  obtuse.    Plate  XXVII.  Fig.  62.  f. 

27.  Trapezate  {Trapezata).    Quadrilateral  with  the 

four  sides  unequal,  and  none  of  them  perfectly  par 

ralkL    Plate  XIV.    Fio.  4. 
2S.  TKiO^EZOiD  (TVapexoidea).    Quadrilatei^,  widi /vo 

sides  unequal  and  parallel  K      Plate  XXVL 

Fio.  84.  b'. 
29.  Paeallblooramical     {Parallelogramica).     Qubf 

drilateral,  with  all  the  angles  right  angles,  and  all 

the  sides  parallel,  but  two  longer  than  the  others. 

VI.  FORM'*. 

1.  S^UEfiiCAJ.  (Spharica).  The  sYiBpeof  a  globe.  A  body 

whose  diameter  every  way  is  equaL     Plate  XX. 
Fio.  5. 

2.  Obbiculate  (  Orbiculata  )•      A  depressed   globe, 

whose  horizontal  section  is  circular,  and  vertical 
ovaL    Plate  XX.  Fig.  10,  11. 

3.  Lenticular  {Lenticularis).    Lens-shaped.    Whose 

»  We  have  departed  from  the  more  usual  definition  o^tropetaH 
**  An  irregular  figure  whose  four  sides  are  not  parallel/'  because  the 
above  is  best  siuted  to  forms  in  insects. 

^  We  use  this  term  to  denote  the  shajie  of  soUd  bodies. 
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horizontal  section  is  circular,  and  vertical  lanceoK 
late.— Ex.  Abdomen  of  Cynips  altera. 

4.  Otaufobm  (ODo/j/ormu).  Whoee  longitudinal  seC' 

tion  is  oval,  and  transoerse  circular.  Plate  XX. 
Fig.  6. 

5.  Elupsoid  (EUipsoidea).     Whose  longitudinal  sec- 

ticHi  is  elliptical,  and  transverse  circular.  Plate 
XX.  Fig.  19.  ' 

6.  Otifobm  {(h^brmis).    Whose  longitudinal  section 

is  ovate,  and  transverse  circular.  Plate  XX. 
Fig.  12,  13. 

7.  CucuMiFORH  (Cucumiformis).     Cucumber-shaped. 

Whose  longitudinal  section  is  oblong,  and  trans* 
verse  circular.  Plate  XX.  Fig.  18,  excluding 
the  neck. 

3.  CoRDiFORM  (Cordi/brmis).  Oviform  and  hol- 
lowed out  at  the  base  without  posterior  angles. 
Plate  IX.  Fig.  22. 

9.  Comical  (Conica).  Whose  vertical  section  is  trian- 
gular, and  horizontal  circular. — ^Ex.  Abdomen  of 
Codioxys  cornea  {Apis  *^h.  K.).  Plate  XX. 
Fig.  7. 

10.  TuRBiNiFORM   (Turbiniformis).      Whose  vertical 

section  is  turbinate,  and  horizontal  circular. — Ex. 
Joints  of  antenna  of  Aleochara  socialise  and  many 
others  of  that  genus. 

11.  Pyramidal  {Ihframidalis).    Whose  vertical  section 

is  triangular,  and  horizontal  quadrangular. 

12.  Cuneiform  {Cuneiformis).    Whose  vertical  section 

is  cuneat^  and  horizontal  parallelogramical. 

13.  Triquetrous  {Triquetra).     Whose  horizontal  sec- 

tions are  equilateral  triangles.  Plate  XI.  Fig.  6. 

VOL.  IV.  T 
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14.  Emsiform  {Emiformis).  Whose  horizontal  sections 

are  aoi/e-angled  triangles  gradually  diminishing 
in  diameter  from  the  base  to  the  apex,  and  propa- 
gated in  a  straight  line.    Plate  XI.  Fia.  7. 

15.  AciNACiFORM  {Acinaciformis).    Whose  horizontal 

sections  are  acute'angled  triangles  gradually  in- 
ereasingin  diameter  from  the  base  to  the  apex,  and 
propagated  in  a  curved  line. 

16.  CvvmivotLM  {Cultrijbrmis).   Whose  horizontal  sec- 

tions are  equal  acute-angled  triai^les,  or  a  three- 
sided  body  with  two  equal  sides  large  and  the  third 
smalL 

17.  Deltoid  (Deltoidea).     Sktort  with  the  horizontal 

section  triangular  and  decreasing  in  diameter  to- 
wards the  base. — Ex.  Apex  of  the  posterior  tUna 
in  Copris  lunar  is. 

18.  Trigonal;  Tetragonal;  Psntajgonal;  Hexa- 

€K)nal;  Polygonal  (Trfgona;  Teiragonai  Pen- 
tagondi  Hexagpnai  Potj/goHcC).  Whose  horizon- 
tal section  is  triangular;  quadrangular ;  quinquan- 
gular;  sexangular;  multiangular. 

19.  Triedral;  Tetraedral;  Pentaedral;  Hexa- 

edral;  PoLyEDRAL  (7W«fm ;  Tetroeira ;  Pen- 
taedra  $  Hexaedra ;  Pciyedra).  That  hath  three 
sides  \fimr  sides;./^^  sides;  six  sides ;  maty  sides. 

20.  Prismoidal  {Prismoidalis).      Having  more  than 

^firtir  sides  and  whose  horizontal  section  is  a  poly- 
gon *.     Plate  VL  Fig.  1$.  a^b^  d'. 

*  The  word  employed  in  Botany  to  denote  a  Polygon  uprismaii' 
cat;  but  since,  properly  defined,  this  term  is  synonymous  with  hiqne' 
tr&us,  we  thought  it  best  to  use  an  adjective  derired  from  prumoU 
which  implies  a  body  that  approaches  to  prismatical. 
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SI.  TftAPEZiroRM  (Tri:q>ezi/bnms).  Whose  hathsorUal 
acodon  ia  a  Trapezium. 

SS.  TBAmsioiBitORH  {Tmpexoid^brfnis).  Whxmekori' 
zofi$0l  section  is  trapezoid. 

23.  Rhombiform  {Bhombi/armis).  Whose  harizontal 
section  is  rhomboidaL     Platb  VIIL  Fio.  11. 

Si.  Two^KDGBD  {Ancqfs).  Whose  horiumial  section 
is  Uuioe<dAte. 

25.  Ctlikdeical  {Oflindrica).  Whose  hormmial  sec- 
tions are  all  equal  cirdes.    Plate  XXL  Fig«  4. 

Sa  FuaiffOBiK  {Bi8^ormis).  Spindk-shaped.  Whose 
vertical  section  is  lanceolate  or  lineari-lanceolate^ 
and  Adryson^  circular.    Plaiv  XXIIL  Fio.  1& 

27.  CoLUBiNAR   {Teres)^     Whose  vertical  section  is 

eaneate^  and  hmrifsonial  circular.  Plaiv  XVL 
Fig.  2,  3. 

28.  Clayiform  (Clwoiformit).    Whose  vertieai  sectioii 

is  davate,  and  hotissontal  circular.  Plate  XL 
XIL  Fig.  4. 

29.  Cubical  {Cabica).    SiJr^sided,  with  sides  quadrate. 
SO.  Parallelofipedous  {Parattehpipeda).    Six-sided, 

with  Jour  parallelogramical  and  Ax^o^quadrate  side^ 

31.  Pyrifobm   {Pyrifonnis).     Pear-shaped*      Whose 

vertical  section  is  spatulate,  and  horizontal  circu- 
lar.— Ex.  Apion^  &c. 

32.  Infundibuliform   {It^undibtdiformis).      Funnel- 

shaped.  Whose  horizontal  secticms  are  circular, 
at  first  equal  and  then  progressively  larger  and 
larger.    Plate  XXII.  Fig.  12.  c. 

33.  Fornicate  {Fomicata).    Convex  above  and  con- 

cave beneath.    Plate  XIII.  Fig.  18»   a. 

34.  Coarctate  (Coarctata).     When  tlie  diameter  of 

t  2 


276  OKISMOLOGY. 

the  middle  is  less  than  that  of  the  ends. — Ex.  Pas' 
terior  thigh  of  Locusta.     Plate  XIV;  Fig*  5. 

SB.  Calceolitoilm  {Cakeoli/brmis).  Oblong,  and  some- 
what coarctate  in  the  middle.— Ex.  Abdomen  of 
Chelonus. 

S6.  Laoeniform  {Lageni/ormis).  Belljring  out  and 
then  ending  in  a  narrow  neck,  something  like  a 
bottle. — Ex.  Sperm^eservoir  attached  to  the  oviduct 
in  Pontia.    Plate  XXX.  Fig.  12.  d. 

37.  Constrict  (Constricta).     Suddenly  and    dispro- 

portionably  smaller  at  one  end.  Plate  XXII. 
Fig.  15. 

38.  LuNiFORM  {Lunifbrtnis).    Whose  longitudinal  sec- 

tion is  lunate.     Plate  XIIL  Fig.  4. 

39.  Nodose  {Nodosa).    Having  one  or  more  knobs  or 

swellings.     Plate  XII.  Fig.  5. 

40.  Geniculate  {Geniadata).    Bent  so  as  to  form  a 

knee  or  angle.     Plate  XII.  Fio.  7. 

VIL  SUPERFICIES, 
i  PARTS. 

1.  Disk  (Discus).    The  middle  of  a  surface. 

2.  Limb  (Limbus).    The  circumference. 

3.  Margin  (Margo).    The  extreme  sides. 
4««  Apex  (Apex).    The  summit. 

5«  Base  (Basis).    The  bottom. 

6.  Supine  Surface  (Pagina  superior).     The  upper 

sur&ce. 

7.  Prone  Surface  (Pagina  inferior).     The  under 

surface. 

ii.  ELEVATION  and  DEPRESSION. 
1.  Navicular  (Navicularis).    When  two  sides  meet 
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'  and  fona  an  angle  like  the  aufer  bottom  of  a  boat. 
—Ex.  Notonecta  glauca. 

2.  Convex  {Ckmvexa).    An  elevati(m  the  arc  of  which 

is  the  segment  of  a  circle. — Ex.  Upper  Sor&ce  of 
the  body  of  most  Ckdeoptera. 

3.  Gibbous  {Gibba).    An  elevation  the  arc  of  which 

is  110^  the  segment  of  a  cirde^— Ex.  Shoulders  of 
the  efytra  oiPrhnus  cariariusy  and  of  many  other 
Coleqptera* 

4.  Plake  (Plana).    Flat  When  the  disk  is  not  higher 

than  the  limb,  nor  the  limb  than  the  disk. 

5.  Concave  {Coticavd).    A  depression  the  arc  of  which 

is  the  segment  of  a  circle. 

6.  Excavate  (Excavata).     A  depression  the  arc  of 

which  is  lutf  the  segment  of  a  circle. — Ex.  ProHuH 
rax  oi  Sinodendrum  eylindricum. 

iii.  SCULPTURE. 
.  1.  Equate *»  {JEquata).    Without  fcr^^  partial  eleva- 
tions or  depressions. 

2.  Smooth  (Z^n;/^).  Without  5ma//er  partial  elevations 

or  depressions. 

3.  Levigate  {Laroigatd).    Without  any  partial  eleva- 

tions or  depressions. 

*  This  term  in  Anatomy  denotes  any  unnatural  protuberance  or 
coorexity  of  the  body,  as  a  person  hunched*  or  hump-backed.  In 
AOrommnf  it  is  used  In  reference  to  the  enlightened  parts  of  the 
moon*  whilst  she  is  moving  from  the  first  quarter  to  the  full,  and 
from  the  fiill  to  the  last  quarter ;  for  all  that  time  the  darir  part  ap- 
pews  homed  or  fidcated,  and  the  light  one  hunched  out,  convex  or 
gibbous. 

^  We  employ  the  term  ^equatw  instead  o^ttqualit  commonly  used 
10  this  sense,  because  fequatU  is  also  applied  to  magnitude,  to  which 
vc  would  restrict  it. 
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4.  Poke  (Parus).   A  minute  impression  thai  perforates 

the  substance. 

5.  PoEOSE  (Porosa).     Beset  with  many  pores. — "Ex. 

Ehftra  of  most  Apions. 

6.  A  Point  (Puncium).     A  minute  impressioii  upon 

the  surface,  but  not  perforating  it 

7.  Punctate  (Punctata).     Beset  with  many  points. 

'—Ex.  Impression  on  the  Head  and  Prcthorax  of 
PhyUopertha  Hortkola^  &c. 

8.  Varicmle  {Variola).     A  shallow  impresoon  like  a 

mark  of  the  small-pox. 

9.  Variolous  (Variolosa),   Beset  with  many  varioles. 

— Ex.  Scarabaus  variolosus. 

10.  Umbilicate  ( Umbilicata).   When  a  varioles  tuber- 

cle^ granule,  &c  has  a  depression  in  its  centre. 
— Ex.  Thorax  qS  Pachygaster  scabrosus. 

11.  Foveolet  (^Faveola).    A  roundish  and  rather  deep 

depressbn,  larger  than  a  variole. 

12.  Foveolate  (Foveolata).     Having  one  or  more  (b- 

veolets.— Ex.  Prothorax  of  Geoirupes  stercorarius. 

13.  Fossulet  (Fossula).   A  somewhat  long  and  narrow 

depression. 

14.  Fossulate  (Fossulata).    Having  one  of  more  fos- 

sulets. — Ex.  Oaytelus  rugosusy  &c. 

15.  Unequal  (Imequalis).    Having  very  slight  and  in- 

determinate excavations.~-£x.  Prdhoraa  of  SUpha 
tAoracicOy  Ceramhyx  moschatus^  &c. 

16.  Lacunose   (Lacunosa).     Having  a  few  scatteredy 

irregular,  broadish  but  shallow  excavations. — Ex. 
Elytra  of  Donacia  vittata^  Sagittarice^  &c. 
17'  RiMOSE  (Bimosa).    Chinky,  resembling  the  bark  of 
a  tree.    Having  numerous  minute,  narrow  and 
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nearly  partdlel  excavatioiiSy  which  run  into  each 
other.^Ex.  ELytra  oi Colymbetes  adspersus  ? ,  and 
G/bister  Beesilii. 

18.  Undme  (Undota).    Having  undulating  nearly  pa- 

rallel broa<fer  depressions  which  run  into  each 
other,  and  resemble  the  sand  of  the  sea-shore 
when  left  by  the  tide.-^Ex.  iCymatodes^  undosus 
K.  M& 

19.  Vermiculate  (Vermiadata),     Having  tortuous  ex- 

cavations as  if  eaten  by  worms* — Ex.  Prothorcuc 
of  Cciymbetes  Hybneri  and  tranffoenaUs. 

20.  Retjculoss  (JBe^utcfosa).    Having  a  number  of  mi- 

nute impressed  lines  which  intersect  each  other  in 
various  directions  like  the  meshes  of  a  net— Ex. 
Proihwrttx  of  Of  bister  JRcesdii. 

21.  AcuDUCTED  {Acuducta).,     Scratched  across  very 

finely  as  if  with  the  point  of  a  needle  or  pin. — Ex. 
Cofymbetes  acudactm. 

22.  STRiATE'{&m/a).  Having  rather  5%A%  impressed 

longitudinal  parallel  lines. — Ex.  Amara  commu- 
nis j  &C. 

23.  SuLCATE  {Sulcata).     Having  deeper  impressed  lon- 

gitudinal parallel  lines. — Ex.  Ik/tiscus  margi- 
nalis  $ . 

24.  Clathrose  (Clatkrosa).    When  strias  or  furrows 

cross  each  other  at  right  angles.— Ex.  Abdomen  of 
Micropqdus-porcatus. 

*  I  do  iv>t  find  in  Schooherr  (CurcuUomd.  Method,  Bitp.)  any 
genus  or  subgenus  of  Rbyncophorous  beetles  the  characters  of  which 
correspond  with  those  of  the  insect  here  alluded  to,  which  I  once 
thought  might  be  a  Cyphu$  Germ,  but  It  is  not.  It  appears  common 
in  Brazil,  and  1  have  at  least  two  species   f  it. 
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25.  RivosE  (Itixxfsa).     When  furrows  do  not  ran  in  a 

parallel  direction  and  are  rather  sinvate.— £x« 
Prothorax  of  ElapAorus  stagnalis,  &c. 

26.  Interstice  (Interstiiium).    The  space  between  de- 

vatioas  and  depressions  running  in  lines, 

27.  Interval  {Interoallum).    The  space  between  irre- 

gular and  scattered  elevations  and  depressions. 

28.  CoMPLANATE  {Complauata).   A  convex  or  irregular 

sur&ce  having  a  plane  slight  depression.— Ex. 
Sides  of  the  Prothorax  of  Prionus  cervicomis. 

29.  Canaliculate  {Canalictdata).    Having  a  longitu- 

dinal impressed  line  or  channel.— -Ex.  Prothorax 
of  Geotrupesy  Broscus  cephalotesj  See. 
SO.  Carinate  (Carinata).  Having  a  longitudinal  ele- 
vated line. — Ex.  Rostrum  of  Cttrctdio  nebulosus. 
Bicarinate,  Tricarinate^  &c.,  having  two  or  three 
such  lines. — Ex.  Elytra  of  Silpha  recta. 

31.  Cristate  {Cristata).     Having  one  or  two  very  ele- 

vated lines  usually  crenate. — Ex.  Prothorax  of 
PterophyUa  laurifbUa. 

32.  PoRCATE  (Porcata).     Having  several  parallel  ele- 

vated longitudinal  ridges. — Ex.  Onthophilus  stri- 
atus. 

33.  Cost  ATE  {Costata).     Having  several  broad  elevated 

lines. — Ex.  Brachinus  bimacukUus^  &c. 

34.  Clathrate  {Clathrata).     Having  several  elevated 

lines  which  cross  each  other  at  right  angles. — Ex. 
Abdomen  of  Micropeplus  porcatus. 

35.  Reticulate    {Retictdata).      Having  many  small 

elevated  lines  which  intersect  each  other  in  various 
directions  like  the  meshes  of  a  net — Ex.  Ij^ 
reticidattis.     fVitigs  of  the  Libellulina. 
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36.  RuGOSK  (RMgosa).  Wrinkled.  Intricate  with  ap- 
proximating eleTations  and  deprearions  .whose  di- 
rection is  indeterminate. — Ex.  Elytra  cfPrionus 
coriarius. 

57.  CiCAT&ioofiE  (Ciemlricasa).  Having  elevated  spots 
of  a  different  colour  from  the  rest  of  the  sarface, 
resembling  scars.— Exu  Elytra  of  Ptornqphila  la- 
chrymosa  K.  MS  *• 

38.  Embossed  {Calata).  Having  several  plane  tracts 
of  a  different  shape  higher  Uian  the  rest  of  the 
sur&ce. — Ex.  Prothorax  of  Priorms  damicarmsj 
maxiUosusy  &c. 

S9.  GiBBOSE  (GilAosa).  Having  one  or  more  large 
elevations.— Ex.  Sides  of  the  Prothorax  of  Bra^ 
chycerus  barbarus. 

40.  Tubercle  {Tuberadum).    A  pimple-like  knob. 

41.  TuBEBCULATE  ( Tuberculota).     Having  several  tu- 
.  bercles. — Ex.  Apoderus  gemmatus.    Base  of  Pro- 

ihorax  of  Cerambyx  moschatus. 

42.  Verruca.    A  small  flattbh  wart-like  prominence 
45.  Verrucoss  {Verrucosa).    Having  several  verruca. 

— ^Ex.  Pimelia  muricata. 

44.  MuRicATE  {Muricata)*     Armed  with  sharp  thick, 

but  not  close,  elevated  points  like  a  Murex.^-'EjL» 
Bronchus  Tribulus,  quadridens^j  &c« 

45.  E<^iNATB  (Eckinata).     Armed  with  sharp  spines 

like  a  hedgehog  or  Echinus. — Ex.  Hispa  atra. 

46.  Rugged  {Salebrosa).      When  a  sur&ce  b  rou^ 


'  Lmn,  Trans,  vi.  194.  /.  xx./  5. 

*  Germ.  Insect,  Spec.  Nov.  332—.  To  this  genus  Curcnko  Tribulus 
and  quairidem  appear  to  belong. 
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with  mucros,  spines  and  tubercles  intttmixedL'— 
Ex.  Numerous  species  of  Bronchus. 

47.  Granule  {Granulttm).     A  very  minute  devadon. 

48.  Granulatb  {Gfwttdata).     Beset  with  many  gra- 

nules like  shagreen.^^'Ex.  OHorhynckm  sideatuu 
Prathomx  of  Ccpris  M6los$u$. 

49.  Scabrous  {Scabra\    Rough  to  the  touch  from  gra- 

nules scarcely  visible* — Ex.  EUftra  ci  (kiorhgnr 
ckus  lAgusiict. 
BO.  Papillule  (PapUhda).    A  tuberde  or  varioie  with 
an  elevation  in  its  centre. 

51.  Papillulate  {PapiUulata).    Beset  with  many  pa- 

pillules.«-*Ex.  Elytra  of  Dynasies  Hercules  $ . 

52.  Catenulate  (Ca^^mitoa).     Havii^aseriesofde- 

vated  oblong  tubercles  resembling  a  chain. — Ex. 
Carabus  caienul<itus. 
5:1.  Spherulate  (Spharulata).    Having  one  or  more 
rows  of   minute  tubercles^— ^Ex.   Tros  lutosus, 
Umnius  tuberculatus. 

54.  CkfVBVTE  (Cansuta).  Having  very  minute  elevations 

in  a  serks  at  some  distance  from  each  other,  of  a 
different  colour  from  the  rest  of  the  surface,  and 
somewhat  resembling  stitckingj-^Fx.  Efytra  of 
Oryctes  Syhanus  {Ccelosis  K.  MS.). 

55.  Intricate  {IntriaUa).    When  depressions  or  ele- 

vations so  run  into  each  other  as  to  be  difficult  to 
trace.— Ex.  Elytra  of  Carabus  intricahis. 

56.  Corrugate  (Cbm^ato).  When  a  surface  rises  and 

falls  in  parallel  angles  more  or  less  acute. — Ex. 
Front  of  Nothiophihts  aquaticus. 

57.  Obliterate  {OUiterata).    Applied  to  impressions 

and  elevations  when  almost  effaced. 
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iv.  CLOTHING. 

a.   GENERAL. 

I.  SciJTATE  (Scuiata).    Cohered  with  large  flat  scales. 

— ^a^  MachilU  pol^poda. 
%  SgyAMosE  {SgwAum).  Cov^ed  with  minute  scales. 
— Eoiu  Zjqpidoptera. 

3.  PuLvsRyuNT  {JPulverulenta).    Covered  with  very 

mmute  powder-like  scales. — Ex.   ChUor^ncius 
SUjfmiriu 

4.  PoixiKO&E  {PoUinosa).  Covered  with  a  loose  mealy 

and  often  yellow  powder  resembling  the  potten  of 
flowers.— -Ex.  lAsem  paraplecticus. 

5.  Fakihose  {Farinosa).    Covered  with  a  fixed  mealy 

powder  resemUing^/fotir. — ^Ex.  l^ois  <m  the  Elytra 
of  Cetonia  aurata^  variegfttdy  &c. 

^  LuTOSE  {lAdosa).  Covered  with  a  powdery  sub- 
stance resembling  mud  or  dirt,  which  easily  rubs 
off. — Ex.  Trox  lulosus. 

7*  HouuhRHT  {Bort$l€nta).  Covered  like  a  plum  with 
a  bloom  which  may  be  rubbed  ofi*. — Ex.  Peltis 
limbata. 

Bf  Srypi^ous  {Stupea).  Covered  with  long  loose  scales 
resembling  torn. — Ex.  The  Palpi  of  Lepidaptera. 
JfUenna  of  some  Diptera.  Plat^  XII.  Fig. 
23. 

9.  Pilose  {Pilosa).    Covered  with  long  distinct  flexi- 
ble hairs. — Ex.  Thorax  of  Vespa  Crabro. 
10.  ViLLO&E  {Villosa).    Covered  with  soft  flexible  hairs 
thickly  set. — Ex.  Proihorax  of  Amphimalla  solsti- 
tialis^ 

II.  Lanate  {Lanata).      Covered  with  fine,  very  long, 
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flexible  and  rather  curling  hairs  like  ttKw/.— Ex. 
MeloUmtha  lanigera  F. 

12.  Lanuginose  (Lanuginosa).     Covered  with  longish 

very  soft  fine  down.— Ex,  Prothorax  of  Trichm 
fasciaius.  Thorax  and  base  of  the  Abdomen  of 
Megachile  circumcincta  {Apis  **.  c.  2.  a.  K,). 

13.  Hirsute  (Hirstita).      Covered  with  long  stiffish 

hairs  very  thickly  set— Ex.  Bombus. 

14.  Plumulose  {Plumtdosa).     When  the  hairs  branch 

oat  laterally  like  feathers.— Ex.  Hair  on  die  base 
of  the  Maxilla  otEucera  {Apis  **  d.  1.  K.). 

15.  Hairy  {Hirta).     Covered  with  short  stiffish  sub- 

distinct  hairs. — Ex.  Genus  Lagria. 

16.  Tomentose  {Tomentosa).     Covered  with  short  in- 

terwoven inconspicuous  hairs. — Ex.  Acanthodnus 
JEdilis. 

17.  Pubescent  {Pubescens).     Covered  with  very  fine 

decumbent  shdrt  hairs. — Ex.  Harpalus  ruficor* 
nisj  &c. 

18.  Stupulose  {Stupulosa).     Covered  with  coarse  de- 

cumbent hairs. — Ex.  Elytra  of  Meldontha  vul- 
garis* 

19.  Velutinous  {Velutina).     Covered  with  very  thick- 

set upright  short  hairs  or  pile,  resembling  velvet. 
— Ex.  Trombidium  holoseynceum.  ScuteUumoiStar 
phylinus  hybridus. 

20.  Hoi^os^KiCROvs  {Holosericea).  Covered  with  thick- 

set shining  short  decumbent  hairs,  resembling 
satin*. — Ex.  Under  side  of  the  body  of  Elophorus 
stagnalisy  Argyroneta  aquatica^  &c. 

*  This  kind  of  pubescence  has  usually  been  denominated  sericeous 
{scricca);  but  it  certainly  does  not  reseitiblc  siUr,  and  is  very  difierent 
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SL  Setose  (Selosa).   Bristly.  Sprinkled  with  stiff  scat- 
tered hairs  like  bristles. — Ex.  Echinomjfia  grosscu 

22.  Setulose  (SeHdosa).    Setose  with  the  bristles  trun- 

cated.— Ex.  Thylacites  setosus. 

23.  Hispid  {Hispida).     Rough  from  minute  spines,  or 

very  stiff  rigid  bristles. — Ex.  Hispa  atra.    Pho- 
berus  horridusj  &c. 

24.  RouoH  {Aspera).      Rough  from  pubescence  in  ge- 

neral. 

25.  Bald  {Calva).    A  part  of  a  sur&ce  with  little  or  no 

hair,  when  the  rest  of  it  is  very  hairy. — Ex.  Ver- 
iex  of  MelUta  and  Apis  Kirby. 

26.  Glabrous  {Glabra).    Without  any  hair  or  pubes- 

cence. 

27.  ^Lubricous  {Lubrica).     Slippery  as  if  lubricated. 
-—Ex.  Dynastes  Centaurus. 

b.    PARTIAL. 

1.  Cirrus  (Cirrus).    A  lock  of  curling  hair. 

2.  CiRROSE  {CijTOsa).     Having  one  or  more  cirri.-- 

Ex.  Antenna  of  Acanthodnus  araneifonnis. 
8.  Fascicule  (JRwcfVw/««).  A  bundle  of  thick-set  hairs 

often  converging  at  the  apex.      Plate  XIX. 

Fig.  6.  c. 
♦.  Fasciculate  {Fasciculata).     Having  one  or  more 

fascicules.— Ex.  Catenulated  lines  in  the  Elytra 

of  Trox  arenosus.     Buprestisjascicularis. 
5.  Penicil  (Penicillus).     A  small  bundle  of  diverging 

haiirs.     Plate  XIX.  Fig.  6.  a. 

from  the  proper  sericeous  splendour,  exhiUted  by  CryplocephahiM 
scrieeus. 
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6.  Penicillatb  {PeniciUata).  Having  one  or  more 
penicils. — Ex.  Larva  of  Orgyia  antiqua. 

?•  Verricule  {Ferriculum).  A  thick-set  tuft  of  pa- 
rallel hairs.    Plate  XIX.  Fio.  6.  b. 

S.  YsftRicuLATE  {VerricuUUa).  Haying  one  or  more 
verricules. — Ex.  Larva  of  Dast/chira  pHdibmda. 
Under  side  of  Abdomen  of  Megachile  $  •  {Jpis  **. 
c  2.  a.  K.). 

9.  Barbate  {Barbata).  When  any  part  ia  clothed 
with  longer  hairs,  resemUing  a  beard* — Ex.  Ama 
of  Macroglossa  steVatarum.  AtUenna  of  Cerambyx 
*  Anmiralis  L.     Plate  XII.  Fig.  26. 

10.  CuxATE  {CiUaia).     When  the  maigin  is  fringed 

with  a  row  of  parallel  hairs. — Ex.  The  base  and 
ape36  of  the  Prathorax  o(  Lucanus  Cervn$* 

1 1 .  Fimbriate  {Fimbriata).  Wh«i  a  part  is  terminated 

by  hairs  or  bristles  that  are  not  paralleL — £Ix.  Atms 
of  many  Andrena\    {MeliUa  **.  c.  K.). 

12.  CoMATE  (Comaia).    When  very  long  flexible  hairs 

thickly  cover  a  space  in  the  upper  surface. 

13.  Crinite  {Crinita).     When  very  long  hairs  thinly 

cover  any  space. 

14.  JuBATE  (Jubata)^     Having  long  pendent  hairs  in  a 

continued  series.-^Ex.  Intermediate  Legs  of  An- 
thophora  pilipes  {Apis  **,  d.  2.  «.  K.). 

15.  Furred  (JPeUita).    When  shorter  decumbent  hairs 

thickly  cover  any  space^  as  in  the  Bombyces  dorso 
cristato  L. 

V.  COLOUR. 
1.  Niveous  {Niveus).    The  pure  unblended  white  of 
snow. — Ex.  Arctia  chrysorhea. 

*  Mon.  Ap,  Afigl,  1.  L  iv.  *♦  c./.  1.  a. 
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2.  White  (Albus).    White  less  intense  than  niveous. 

The  cdoar  of  cAofit.— EIx,  Spihsomd  mendicd  $  • 
S.  Lactbous  {Lacteus).    White  with  a  slight  tint  of 

blue.     The  colour  of  mrM*.*— Ex.  Minoa  lactearia. 

4.  Ceeam-coloured  (LacHfioreus).     White  with  m 

proportion  of  yellow. — Ex.  Pale  part  of  the  Pri- 
marjf  wings  oi  Euprepia  €k^. 

5.  Flesh-coloured  {Carnewi).    White  tinted  with 

red.  The  coloar  of  young  and  healthy  ^/&sA.— 
Ex.  Secondary  wings  oi  Sphinx  Ugustrim 

6.  HoART  {Incamts).    White  with  a  small  proportion 

of  black,  llie  colour  of  a  gray  head.  N.B.  This 
term  is  muaily  confined  to  pubescence.-— Ex.  Cw'' 
adio  stdcirostris. 

7.  CiNEBSoUs  {Cinereus).    White  with  a  diade  of 

brown.— Ex.  Sitonadiffinis,Dasychirapttdibunda» 

8.  Orisboub  [Griseus).    White  mottled  with  black 

or  brown.— Ex.  CurcuUo  nebtdosus. 

9.  Yellow  (jRbnw).  Pure  yellow.*— Ex.  Baifi2fonthe 

Abdomen  ofNomada  {Apis*,  b.  K.),  Crabroj  &c. 

10.  Straw-coloured  (Straminetis).    Pale  jrdlow  with  a 

yery  faint  tint  of  blue. — Ex.  JEnnomos  cnOeegata. 

11.  Sulphureous  {Stdphureus).    Yellow  with  a  tint  of 

green.  The  colour  of  drtms^on^.— Ex.  Gonepteryx 

Rhomn^S  • 

12.  LuTEOus  {Lkteus).    Deep  yellow  with  a  tint  of  red. 

The  colour  of  the  yolk  of  an  ir^.*^Ex.  Primary 
wings  of  Colias  Edusa^ 

15.  Orange  {Autantius).  Equal  parts  of  red  and  yel- 
low.— Ex.  Apex  of  Wings  ofPoniia  Cardamines. 

14.  Satfron-coloured  {Croceus).  The  colour  cSsaf- 
fron. — Ex.  Ydlow  in  the  Elytra  of  Trichiusfasci" 
atus. 
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15.  MiNiATOUS  {Miniatus).     The  colour  of  red  lead. 

— Ex.  Secondary  wings  of  Euprepia  Caja. 

16.  FuLGiD  {Fulgidus).     A  bright  fiery  red. — Ex.  Dh 

ccena  Firgaurea  and  Hippothoe. 

17.  Rufous  (jB^/?«).    A  pale  red. — Ex.  Apionjrumeth 

tarium. 

18.  Testaceous  {Testaceus).    Tlie  colour  of  a  tffe,  a 

dull  red. — Ex.  Chrysomela  Populu 

19.  Scarlet  (Coccineus).  A  bright  pale  red. — Ex.  Ely- 

tra of  Pyrochroa  coccinea. 

20.  Red  {Ruber).     Pure  red.— Ex.   Under  Wings  of 

Hypercampa  Dominula. 

21.  Sanguineous  {Sanguineus).     Red  with  a  tint  of 

black.  The  colour  of  blood. — Ex.  Spots  in  Chi- 
locorus  Cactif  and  Ptvthorax  of  Locusia  morbUr 
losa. 

22.  Rose-coloured  (jBo5^.  Colourof  the  ro5^.— Ex. 

Parts  of  the  Wings  and  Body  of  Deilephila  Elpenor. 
25.  CftiMSON  {Puniceus).     A  brigl^t  red  with  a  tint  of 
blue. — Ex.  Base  of  the  JJnder  Wings  of  Catocala 
Sponsa. 

24.  Purple  {Purpureus).     Equal  parts  of  blue  and  red. 

— Ex.  Sagra purpurea.  Vitta  on  the  Elytra  of  Do- 
ruunafasciata. 

25.  YiOhET  {Violaceus).  Blue  with  some  red.  Thecoloor 

of  Fiola  odorata. — 'Ex.  Chrysomela  Goettingensih 
Abdomen  of  Geotrtq>es  vemalis. 

26.  Lilac  {Lilacinus).     Colour  of  the  flowers  of  the 

like.-*  Ex.  Part  of  the  Iris  of  the  Ocellus^  in  the 
Wings  df  Vanessa  lo. 

27.  Blue  {Cyaneus).     Pure  blue.     Colour  of  Centaurca 

Cyanus. — Ex.  Disk  of  the  Wings  of  Papilio  Ulysses. 
CaUidium  violacetim. 
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28.  AzuRR  {Azureus).    A  pakr  and  more  brilliant  blue. 

— Ex.  ffings  cXMorpho  Menelcms,  Telemachus^  ftc 
i9.  Sky-Blue  (Grrti^^).  A  paler  blue.  Thecdourof 

the  sky* — Ex.  Pclyommatus  Adonis. 

30.  Cjesious  {Ccesim).     Very  pale  blue  with  a  little 

black.  The  colour  of  blue  eyes. — Ex.  Under  side 
of  the  Wings  of  Pdyommatus  Argiolus. 

31.  Green  (Firidis).     Equal  parts  of  blue  and  yellow. 

—Ex.  Cicindela  campestris. 

32.  TBrvoinous  {Mmginosus).     Green  with  a  blue 

tint  The  colour  of  the  rust  of  copper,  verdigris. 
— Ex.  Pobfdrosus  Cnides. 

33.  Prasinous  {Prasinus).    Green  with  a  mixture  of 

yellow.  The  colour  of  the  leaves  of  leeks  or 
onions. — Ex.  Pentatoma  prasina.  Under  side  of 
Wings  of  Thecla  Bubi. 

34.  Glaucous  (G/auctif).  Pale  blueish  green.  Seagreen« 
— ^Ex.  Elytra  otLynastes  Hercules^  Alcides,  Tityus^ 

35.  Mouse-coloured  {Murinus).    Black  with  a  small 

)m)portion  of  yellow.  The  colour  of  the  comipon 
monse. — Ex.  B€ue  of  the  abdominal  segments  t»f 
Cossus  ligniperda. 

36.  Lurid  {Luridus).    Yellow  with  some  mixture  of 

brown.  Dirty  yellow. — Ex.  Elytra  of  Aphodius 
luridus  and  nigrosulcatus. 

37.  LrviD  {Lividus).    A  pale  purplish  brown.    The  co- 

lour of  a  irtti^^. — Ex.  Berosus  luridus. 

38.  Tawny  (IMxms).     A  pale  dirty  orange. — Ex.  The 

pale  parts  of  the  Wings  of  Hipparchia  PamphUus. 

39.  Fawn-coloured  {Cervinus).     A  reddish  browm 

— Ex.  Lasiocampa  Bubi. 

VOL.  IV.  U 
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W.  0*.i,v^  {OUvofims)*  A  brownwK  j^een.  The  co- 
lour of  ofcV^— Ex,  Dt/tiscus  marginali$K 

%\.  FuscojprQ  {Fuscu^.  A4till  browo.— E^c.  Ipfparchia 
Semele.    Priontis  scflhicorni$* 

42»  F^R^vaiNous  (jpJ9^^jn««)4  A  yellpwiah  brown 
with  sQui^  red.  The  colour  of  th^  rmt  qfiron.-^ 
Ex.  Base  of  Under  Wings  oi  Smerinthm  Poptdu 
GastropacM  quer.cifbUa. 

43.  CiNNAMON-coLOUB^Eo  (CtVinawkWtftt^)-   A  yellowish 

brQw.n#    The  colour  of  cinnamon. — Ex.  Prionus 
cinnqmomeus. 

44.  Bnowin  {Brunneiis).    Pi|rebrown«—E5:..Ztori  parts 

in  the  Primary  Wings  of  Etyprepia  Cqja. 
4^5,  Bat  (Badins).    Bright  red  brown  gf  the  chestnut.— 
Ex,  Elytra  of  MelolotUha  wlgaris  when,  the  hairs 
are  rubbed  of. 

46.  CHB^TifUT  {Ca$taneu$).    CJolourofthedarft  partoE 

the chesftDvit,— Ex.  MjfiraolLucanusC^rvus. 

47.  PicEOVS  {Ptceus}.     Shining  reddish  black.  THieco- 
Ipurof  j?jft:A.— Ex.  Primus  coriarit*s. 

4ia.  Fuliginous  (lidiginQsus).    The?  opaque  Wack  of 
soot.-T-Ex*  Wings  o{  Lithosia  nibricolUs. 

49.  Black  {Niger).    A  dull  bleck  with  some  brown. 

—Ex.  Pachygaster  niger. 

50.  Athous  {Ate?').    Pure  black  of  the  deq^  tint 

— Ex.  Liparus  anglicamm* 

vi.  SPLENDOUR. 

a.   GEMMEOUS. 

1.  l^ARGABiTApEpus  {Margariiac0us).    GJossy.  whitfr 
with  changeable  tints  of  purple,  g^een,  and  blue. 
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The  splendour  of  pearls. — fix.  The  drums  in  CV- 
cada  capensis. 

2.  Opalike   {OptAinus).    A  blueisfa  white  reflecting 

the  prismatic  colours.     The  splendour  of  the  opdU 
—Ex.  Wings  of  Notonecta  glauca  and  some  Nepts. 

3.  Crystalline  {CrystaUinus).    The  white  splendour 

of  crystal  or  glass. — Ex.  Stemmata  of  many  Hy^ 
menaptera,  &c. 
4-.  ToPAZiNE  {Topazinus).     The  yellow  splendour  of 
the  topaz. — Ex.  Many  Stemmata  of  Hymenopteray 
and  Eyes  oi  Spiders* 

5.  RuBiNEous  (Rubineus)*,    The  red  splendour  of  the 

ruiy. 

6.  SHAnjLQDiVB  (Smctragdinus).    The  green  splendour 

of  the  emerald. 

7.  Amethystine  {Amethystinus).    The  purple  splen- 

dour of  the  amethyst. 

b.   METALLIC. 

1.  Aroent  (Argenteus).  The  splendour  of  silver. — Ex. 

The  spots  on  the  under  side  of  the  fVings  in  Argyn^ 
nis  Lathonioy  &c. 

2.  Gt^DBN  (^ttr««).  The  splendour  of  ^oW, — Ex.  J5n- 

//mttf  tmperialis.    Spot  in  the  FFifjg^s  of  Plusia 
Pestuea. 

3.  Orichalceo0s  {Orichalceus).     A  splendour  inter- 

mediate between  that  of  gold  and  6r/7^5. — Ex.  L/jp- 
|)«r  Wings  o(  Plusia  Chrysitis. 

4.  ^NEous  {JEneus).    The  splendour  df  Jnws.— Ex. 

Elytra  of  Carabus  clathratus. 

5.  Cupreous  {Cupreus).    The  reddening  splendour  of 

copper. — Ex.  Carabus  nitens. 
u2 
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6.  Chalybeous  (Chalybeus).    The  blue  qplendour  of 

steel  case-hardened,  or  of  the  mainspring  of  a 
watch.-^Ex.  Hdops  chalybeus.  Legs  of  IMhom 
Quadra. 

7.  Plumbeous  {Plunibeus).    The  colour  of  leacL-^lEisL 

Pr other  ax  of  Clytra  dentata  ? 

8.  Inaurate  {Inauratus).     When  striae  or  other  im- 

pressed parts  have  a  metallic  splendour. — Ex.  Blar- 
gin  oi  Prothorax  and  Ebfira  of  Carabus  vioUueus. 
Strue  o(  Elytra  &c.  of  Phanaus  Mimas. 

9.  Deaurate  (Deatiratus).     A  metallic  hue  which 

looks  as  if  the  gilding  was  worn  off. — Ex.  Do- 
nacia  cenea^  &c* 

C  BOMBYCINI^. 

1.  Sericeous  (jSmceus).    The  splendour  of  5i2iE:.— Ex. 

Cryptocephalm  sericeus* 

2.  Tramosericeous  (TV-omo^mc^us).    The  splendour 

o(  satin. — Ex.  Chlamys  Bacca^  numstrosa^  &c. 

d.   REFLECTED. 

1.  Resplendent  (jS^Z^m2ef}5).    Reflecting  the  light  in- 

tensdy.^Ex.  The  Head  and  Thorax  oiPhOanikus 
tplendens^  aneus,  politus,  &c. 

2.  Shining  (Nitidus).    Reflecdng  the  light,  but  less 

intensely. — Ex.  Dytiscus  marginaUs. 

3.  Pruinose  (iVtam^.    When  the  splendour  of  the 

surface  is  somewhat  obscured  by  the  appearance 
of  a  bloom  upon  it  like  that  of  a  plum,  but  which 
cannot  be  rubbed  qff^. — Ex.  Elytra  of  Serica  rw- 
ricdla  and  brwmea. 

•  See  above,  p.  283.  n®  7. 
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4.  Obscure  (Obscurus).    A  surface  which  reflects  the 

light  but  little^ — ^Ex.  Palcbius  Hermannu 

5.  Opaque  (Qpuct^).    A  surface  which  does  not  re- 

flect the  light  at  all. — Ex.  Trox  sabulosusj  arena-- 
rim.    SUpha  opaca. 

vH.  TRANSPARENCE. 

1.  Hyaline  {Hyalina).  The  clear  transparency  of 
glass, — Ex.  The  Wingi^  of  many  Neuropteray  Hy- 
menopteray  and  Diptera* 

%  Diaphanous  (Diaphana).  Transparent,  but  less 
purely  than  hyaline.  Semitransparent — Ex.  The 
Wings  of  many  Colcoptera. 

3.  Adiaphanous  {Adiaphana).  Which  does  not  trans- 
mit the  light  at  all. — Ex.  Elytra  of  Coleoptera. 

viii  PAINTING. 

1.  Atom  {AUmus).    A  very  minute  dot 

2.  Ierorate  (/rrorato).     Sprinkled  with  atoms,  as  the 

earth  with  dew. — Ex.  Onthqphagus  Facca.    Pa-- 
pilio  Paris. 

3.  Gutta  {Gutta%    A  rouxidish  dot  intermediate  in 

size  between  an  atom  and  a  mactda. 

4.  GuTTATE  {Guttata).     Sprinkled  with  gutta. — Ex. 

CoccineUa. 

5.  Macula  (Maoi^).  A  larger  indetenmnately  shaped 

fgpoi. 

*  Linne  in  Coccinella  has  employed  the  term  Gutta  for  a  white  or 
yeOow  s|)ot  in  a  darker  ground,  and  Pustula  for  a  red  sjjot  in  a  black 
ground.  We  thought  one  term  sufficient  to  express  spots  bigger 
than  atoms. 
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6.  Maculate  {MacukUa).    Fainted  with  siu^  spots. 

—Ex.  AbrcLvas  gro$sifi(;triaia. 

7.  LiTURA  (Liiura).    An  ipdetenninate  spot  growing 

pafer  at  on^  end,  as  if  daubed  or  blotted* 

8.  LiTURATE  {Liturata).    A  surface  painted  nHth  one 

or  more  such  spots. — Ex.  Aphodius  conflagratm. 

9.  Flag  A  {Plaga).   A  long  and  large  spot — Ex.  Apho- 

dius plagiatus. 

10.  Islet  (/n^uto).  A  spot  of  a  different  colour,  included 

in  a  plaga  or  macula. — Ex.  The  Ocelli  in  the  Pri- 
mary Wings  of  Hipparchia  Semele.  A  spot  in  the 
middle  fascia  of  the  under  side  of  the  Primary  Wing 
in  Papilio  Podalirius. 

1 1 .  Creper  A  ( C7'epera).    A  gleam  of  paler  colour  upon 

a  dark  ground. — Ex.  Elytra  of  Dytiscus  margi' 
nalis. 

12.  Shadow  (Umbra).     A  slight  shade,  not  easily  per- 

ceptible upon  a  paler  ground. — Ex.  Elytra  of 
Acanthocinus  JEdilis.  filings  of  Pbdella  asperella. 
Id.  Signatures  {Signattfrce).  Markings  upon  a  sor- 
fiice  resembling  in  some  d^ree  letters  and  cha- 
racters. * 

14.  Sign  ATE  (SigruUus).    Marked  with  signatures.— 

Ex.  Elytra  of  Aerocinus  Umgimanus. 

15.  Inscribed  (/ii«tT;}>/t^).  When  the  sur&ce  is  marked 
V  with  the  resemblance  of  a  letter  of  cmy  language. 

— Ex.  Husia  Gamma.     Vanessa  C  aUnm. 

16.  Hi^VLOGi^YVUic  {Hieroglyphicus).  Fainted  with  cha- 

racters somewhat  resembling  hieroglyphics. — Ex. 
Aerocinus  longimanus.     Schizorhinu  Australasia. 

17.  Annulet  (>inw?«/«tf).  A  ring-$haped  spot — Ex.  Cy- 

clophora  omicronaria^  &c.  Flate  XIV,  Fig.  1.  o. 


0RkSSfOL6GV.  295 

Id^  LuN^LKT  {Lunida).  A  small  crescent-stmp^d  spot 
— '!Ex.  Marginal  9pots  ftbove  and  below  the  Second- 
ary Jt^T^s  in  lA^ttsa  Artemis^  &c. 

!9.  RENicOT-tJS  {Benundus).  A  ^small  liidiley-shaped 
-   spot --Ex.  Upper  WH^s  oiMamestra  Persicaricu 

20,  OcE^Ltrs  {pceUus).     Ah  eye-like  spot  in  the  Wings 

of  many  Lepidoptera,  consisting  of  imntiK  of  dif- 
ferent colours^  inclosing  a  central  spot  ohr  pupil, 
a.  ttJML  {PupiUa).  The  central  spot  of  the  ocellus. 
Plate  XIV.  Fig.  1. 1  An  oc^lus  is  called  bipu- 
pillate^  tripnpilate,  &c.,  when  there  are  two, 
three,  &c.  of  these  spots. — Ex.  Primofy  Wing  of 
Hipparchia  Tithonus^  &c.  Pla^e  XIV.  Fig.  I,  p. 

a.  Hastate  Puml  {PupiUa  hastata).  When  the  pupil 

is  a  halbenl-shaped  spot — Ex.  Ptqnl  of  Ocellus 
ofAglia  Tau.  Plate  XIV.  Fig.  1.  k. 

b.  SuFFULTED  PupiL  {Pupilla  suffhika).     When  the 

pupil  shades  into  another  colour.— Ex.  Pritntiry 
Wifig  of  VdnessA  fo* 

b.  Iris  (/m).     The  circle  wiiich  incloses  the  pupil. 

Plate  XI V.  Pig.  L  u. 

c.  Atmosphebe    [Atmosph/era).     The  exterior  circle 

of  the  ocdliis.     PlaI*  XlV*  Fre.  1.  v. 

21.  Blind  Ot£iEXi?s  {Ocettus  c^eeus).    An  ocellus  with- 

out the  ^pil« — Ex.  Hipparchia  Davos. 

8S*  SpUltious  Ocellus  {Ocellm  spuriui).  A  pircular 
spot  without  any  defined  iris  or  pupiL — Ex.  Spot 
in  the  Disk  of  the  Primary  Wings  o(Colias  Helice. 

2S.  Simple  Ocellus  {OceUm  simplex).  When  the 
ocellus  consists  only  of  iris  tod  pupil. — Ex.  Ocelli 
on  the  under  side  of  Primary  Wings  of  Hipplarchia 
Semele.     Plate  XIV.  Fig.  1.  /,  n,  «. 
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24.  Compound  Ocellus   {Ocellus  campltxus).    WheD 

the  ocellus  consists  of  three  or  more  cirdes^ — ^Ex. 
Satumia  Spini.    Platb  XIV.  Fio.  1.  L 

25.  NicTiTANT  Ocellus  {Ocellus  nictitans).   When  the 

ocellus  includes  a  lunular  spot  of  a  different  co- 
lour.— Ex.  Under  side  of  Wings  otMorpioPenem, 
Plate  XIV.  Fio.  1.  m. 

26.  Fesestjlate  Ocellus  {Ocellus/enestrcOus).    When 

an  ocellus  has  a  transparent  spot. — "Ex^  Attacus 
Paphia  and  Cytherea. 

27.  DioPTBATE  Ocellus  {Ocellus  dioptratus).  A  fenes- 

trate ocellus  divided  by  a  transverse  line.— Ex. 
Attacus  Polyphemus. 

28.  Double  Ocellus  {Ocellus geminoHis).    When  two 

ocelli  are  included  in  the  same  circle  or  spot— Ex. 
Under  side  of  Secondary  Wing  of  Morpho  Perseus. 
Plate  XIV.  Fig.  1.  r,  ». 

29.  Twin    Ocellus  {Ocellus  didymus).     When  such 

ocelli  join  each  other. — Ex.  Under  side  o£ Secondary 
Wing  of  Hipparchia  Hyperanthus. 

50.  Sesquialterous  Ocellus  {Ocellus  sesguiaUerus). 

An  ocellus  with  a  smaller  near  it,  called  also  Sa- 
quiocellus. — Ex.  Under  side  of  Secondaiy  Wing  of 
Colias  Edusa.    Plate  XIV.  Fig.  1.  y. 

51.  SupERCiLiUM  {Supercilium).     An  arched  line  re- 

sembling an  eyebrow,  which  sometimes  surmounts 
an  eyelet— Ex.  Under  side  of  Secondary  Wing  of 
Morpho  Achilles.  Plate  XIV.  Fig.  1.  i. 
32.  Nebulose  {Nebulosus).  Painted  with  colour  irre- 
gularly darker  and  lighter,  so  as  to  exhibit  some 
resemblance  of  clouds. — Ex.  Curculio  stddrostris^ 
nebtdostis ;  Catocala  nupta. 
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55.  Tt^vj>iVABXovs(Testudtnarius).  Painted  with  red, 

black  and  yellow,  like  tortoise-shelL— Ex.  Elytra 
of  jfyiodhis  testudinarius. 

54.  CoNSPERSE  {Con^penus).  Thickly  sprinkled  with 
minute  irregular  dots  often  OHifluent — Ex.  Biston 
Bittdoriitm 

55b  AcHATiNE  {Ackatinus).  Painted  with  various  con- 
centric, curved,  or  parallel  lines,  resembling  the 
veining  of  an  agate. — Ex.  Cossus  labyrinthicus. 
Cerura  vinula. 

56.  UsTULATC  {Ustulaia).    So  marked  with  brown  as 

to  have  the  appearance  of  being  scorched. — ^Ex. 
Whtgs  of  Ennamos  dolabraria. 

57.  Marmorate  (Marmora/a).  So  painted  with  streaks, 

veins,  and  clouds,  as  to  resemble  rndtUe. — Ex. 
Under  side  of  the  Wir^s  of  Vanessa  lo.  Marmor 
rinamamiorata. 

58.  Tessellate  {TesselUUa).     Painted  in  checquer- 

work. — Ex.  Abdomen  of  Sarcophaga  camaria  and 
Musca  mactdaia. 

59.  Fascia  {Fascia).    A  broad  transverse  band. 

a..  PvRAMiDATE  Fascia  {Foscta  jyramidata).  A  band 
which  juts  out  into  an  angle  on  one  side. — Ex. 
Wing  of  Apatura  Iris.  Argynnis  Paphia.  Plate 
XIV.  Fig.  1.  h. 

b.  Macular  Fascia  {Fascia  mactdaris).  A  band  con- 
sisting of  distinct  spots. — Ex.  Wings  of  Abraxas 
grassulariaia.    Plate  XIV.  Fig.  1.  b. 

c  Articctlate  Fascia  {Fascia  articulaia).  A  band 
consisting  of  contiguous  spots. — Ex.  Under  side 
of  Wings  of  Melitcea  Diciynna.      Upper  side  of 
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FrimaryWmgoiMatphoMenelmts*  Vukt^Wf. 
Fig.  1.  a. 

d.  Dimidiate  Fascia  [Fascia  dhnidiaia).     A  band 

traversing  ooly  kalf^e  wing. — Ex.  Ptimofy  JKng 
^PapiltQ  r«nwtt.     PI.ATB  XIV,  f^G»  !•/. 

e.  Abbreviate  Fascia  {Fascia  abbremata).     A  band 

traversBig  less  than  Ao^  die  wing.^^Eac  Frimary 
WiMg  of  Papilio  Poddliriusy  4j^i  ^^  Plat£ 
XIV^Fio.1.s. 

£  Sesquialterous  Fascia  ( JFbicra  sesqaUliera ). 
When  both  wuigs  are  travcfrsed  bja  coDtinued 
bandy  and  either  the  primarj  or  secondaiy  by  an- 
other.— Ex.  Endrcmis  verskohr.  Plate  XIV. 
Fig.  Ud^  c 

g,  SfisguiTERTious  Fascia (2^wm  sesquitertia).  When 
both  wings  are  traversed  by  a  continued  band,  and 
more  than  half  of  either  the  priniary  or  secondary 
by  another ;  or,  when  a  wing  or  dytrum  contains 
a  band  and  ihe  third  of  a  band. — Ex.  Tortrix 
Avellana.     Plate  XIV.  Fjg.  1.  d^  e. 

40.  Striga  {Striga).    A  narrow  transverse  streaks 

41.  Strigosb  (Strigosa)^     Painted  with  several  such 

streaks.-^ B^.  Eimomos  pnmaria. 

42.  Line  {Linea\    A  narrow  longitudinal  stripe. 

43.  Lineate   (Lineata).      Painted  with  several  such 

stripes.  N.B.  If  with  two,  we  say  biUneata^  with 
three,  trilineala,  &c — Ex.  Etaier  lineatus. 

44.  ViTTA  {Vitta).     A  broad  longitudinal  stripe. 

45.  ViTTATE    (Vittata).      Painted  with   several  such 

stripes.— Ex.  Chrysomelafastuosa^  cereaUs^  &c. 

46.  UndXjlate  {Undulafa).    When  fasciee,  strigoe,  lines, 
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Sec  curve  isto  alternate  junufics  r^wprnhMng  the 

rise  and  fall  of  waves. 
4)7«  SikuatchUkditlate  {Smumto-Undulatd^     When 

liie  .sinuses  ase  obtese. — ^Ex.  Boarmia  repoBdaria. 
i8.  Anguixiso-Unbulate  {Angiioso-Vndtdeia).  When 

^^7  go  in  a  zigzag  ^lirection,  or  nith  alternate 

acnte  smuses-^-Ex.  AcidaU(^  unMattr. 
49.  Radiate  (Radiata)^    When  a  dot,  spot,  &c.  appear 

to  a^id  £nth  rays.^-*Ex«    The  large  bine  area 

common  to  all  the  fFiags  otPapUio  Ufytses. 
S$.  VEVoas  {Venoia).    Pointed  with  lines  that  branch 

like  veins.'-**  Ex,  Under  side  of  Wings  of  Pontia 

Napi. 
61.  Cakcsllate  {CanceUata).     Painted  with  transverse 

lines  crossing  longitudinal  (»ies  at  right  angles. — 

Ex.  Macaria-dcLthriUa. 
52.  Areolatb  {AredUUa).      Painted  with  lines  which 

intersect  each  other  in  various  directions,  so  as  to 

exhibit  the  appearance  of  net-worlc-^-Ex.  Wings 

of  Tetamocera  marginata  and  Cossus  Ugniperda. 
55.  LiMBATE  (Litnbata).    When  die  disk  is  sunounded 

by  a  margin  of  a  differi^it  colour.-^Ex.  Dytiscus 

marginalis. 

54.  Arm iLLATX  {ArmilUUa\   When  a  1^,  antenna,  &c 

is  surrounded  by  a  broad  ring  of  a  different  colour. 
— ibc.  Posterior  Tibia  of  Prosopis  ammdata  (JMi?- 
litta  *  b.  K.). 

55.  Annulate  {Annulata).    When  a  leg,  antenna,  &c. 

is  surrounded  by  a  narrow  ring  of  a  different  co- 
lour.—Ex.  Antenna  of  many  Ichneumons. 

56.  CiNGULATE  {Cingulaia).     When  the  abdomen  or 

the  trunk  is  wholly  surrounded  by  one  or  more 
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belts  of  a  different  colour.— Ex.  Mdomen  of  many 
'Somadtz  {Apis  *.  b.  K.).  ' 

57.  Decolorate  {Decolor).    When  the  cobar  appears 

to  be  discharged  from  any  part— Ex.  Margin  of 
the  Abdominal  segments  in  Stelis  punctuladssima 
Latr.  {Apis  *♦  c.  1.  /3.  K.). 

58.  Unicolobate  {Unicolor).     When  a  surfiu^isof 

one  colomr. 

59.  CoNCOLORATE  {CoTicolor).   Of  the  same  colour  with 

.  another  part.  If  speaking  of  Lepidoptera^  when 
the  upper  and  under  sides  of  the  wings  are  of  the 
same  colour. — Ex.  Hesperia  Ldneoy  Paniscus. 

60.  DiscoLORATE  (Z><5co2or).   Of  a  ^different  colour  from 

another  part.  When  the  upper  and  under  sides 
of  the  wings  of  Lepidoptera  are  of  a  different  co- 
lour.— Ex.  Polyommatm  Corydotiy  Argiolusy  &c. 

61.  Versicolorate    {Versicolor).      When  a   surfiice 

changes  its  colour  as  the  light  varies. — Ejc  Apa- 

turalrisi. 
62..  Iridescent  {Iricdor).   When  a  surface  reflects  the 

colours  of  the  rainbow.— ^Ex.  Mesothorax  ofXybh 

copa  tricolor.     fVings  of  Hymenqptera^  &c. 
63.  Infuscate  {In/uscata).    When  a  colour  is  darkened 

by  the  superinduction  of  a  brownish  shade  or 

cloud. — Ex.  Apex  of  the  Upper  Wings  of  Cossiu 

ligniperda. 

ix.  DISTINCTION. 

1.  Distinct  {Distincta).  When  spots,  puncta,  gnu 
nules,  &c.  do  not  touch  or  run  into  each  other, 
but  are  completely  separate. — Ex.  Under  side  of 
fVings  o'i  Lyccena  Hippothoe. 
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2.  Ordinate  (Ordinata).  When  spots,  puncta,  &c. 
are  placed  in  raacs*  Thus  we  say  ordinato-punc- 
tate,  ordinato-maculate,  &c. — Ex.  Spots  on  the 
Abdomen  olSpilosoma  lubricipedoj  erminea^  &c« 
3  CoNTiauous  {CotUigua).  When  spots,  &c  are  so 
near  that  they  almost  or  altogether  touch  each 
other. — Ex.  Spots  in  the  margin  of  the  Wings  of 
Afgynnis  Aglaia* 

4f.  Confluent  {Confluens).  When  spots,  &c.  run  into 
each  other.— Ex«  Apex  of  the  Primary  Wings  and 
Under  side  of  the  Secondary  in  Pontia  DapUdice. 

5.  Obliterate  {Obliterata).    When  the  borders  of 

spots  fade  into  the  general  ground-colour;  and 
when  elevations  and  depressions,  &c  are  so  little 
raised  or  sunk  from  the  general  surface,  as  to  be 
abnost  erased. — Ex.  Streak  in  the  Wings  otHip^ 
parchus  papilionarius^  &c.  Stria  in  the  Elytra  of 
Sphodrus  leucophthalmus. 

6.  Obsolete    {Obsoleta).    ^When  a  spot,   tubercle^ 

punctum,  &c.  is  scarcely  discoverable.  Ex.  Lof^ 
cttna  Hippothoe^snd  ?  • — N.B.  7%w  term  is  often 
en^fkyed  where  one  sex^  kindred  species,  or  genera^ 
want,  or  riearly  so,  a  character  which  is  conspicuous 
in  the  other  sex,  or  in  the  species  or  genus  to  which 
they  are  most  closely  allied. 

7.  Gemjnous   {Gemina).    When  there  is  a  pair  of 

spots,  tubercles,  puncta,  &c. — Ex.  Head  of  one 
sex  ofDorcus  paraUelopipedus.  Upper  Wings  of 
Odenestis  potatoria. 

8.  DiDTMOUS  {Didyma).     When  this  pair  of  spots,  &c. 

touch  or  are  confluent — Ex.  Spots  in  Elytra  of 
Tylostagmus  quadrimaculatus. 
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9.  CoNMiTBNT  {C&nmvens).  The  meeting  of  two  lines 
so  as  to  form  an  angle. — Ex.  Streaks  on  the  Under 
side  of  Secondary  Wings  of  Thecla  Pruni. 
10.  Common  {Qmmunis).  Common  to  two.  When  a 
spot  fop  instance  is  partly  on  one  ely  trum  and  partly 
on  the  other. — Ex.  Coccinella  septempunctaia. 


VIIL  MARGIN. 

.  1.  Crisp  {Ciispa).  When  the  Limb  is  disproportion- 
ably  larger  than  the  Diskj  so  as  to  render  tlie  mar- 
gin uneven  with  irregular  rises  and  falls. 

2.  Undulate  ( Undulata).  When  the  surface  rises  and 
fklls  d^tusely,  not  in  angles.— Ex.  Margin  of  Wings 
of  Hipparchia  Semde. 

5.  Corrugate  ( Corrugata).  When  die  surface  rises  and 
falls  acutely  in  angles.— Ex.  Acidalia  luteata^  &c. 

4.  Plicate  {Plicata).     Longitudinally  or  transversely 
^  folded ;  or  so  impressed  with  striae  as  to  have  that 

appearance. — Ex.  Abdomen  of  Sttq^hylinus. 

5.  DiLATATE    (Dilalata).     Dilated  dispropordonably 

with  respect  to  the  Disk. — Ex.  Profhorax  oiNe- 
crophorus. 

6.  FiLATE  {Filata).     When  the  edge  is  separated  by  a 

channel,  often  producing  a  very  slender  threadlike 
margin.— Ex.  Elytra  of  Choleva. 

7.  Incrarbate  {Incrassata).    When  the  margin  is  dis- 

proportionably  thick. — Ex.  Mr.  Marsham's  Family 
of  Chrysomela  "  thorace  utrinque  incrassato." 

8.  Intire  {Integra).      When  the  margin  has  neither 

teeth,  serratures,  nor  other  incisions. 

9.  Channel  (Canalis).    An  impressed  line  more  or 
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less  wifki  wliich  attendis  the  edges,  and  is  usually 
poodaced  by  itSt  reflexion* 
10.  Edge   {Acies).     The  extreme  tennination  of  the 
margin. 

IX.  TERMINATION. 

1.  Summit  [Fastigium).    The  tip  or  extreme,  tecmina- 

tion  of  the  upper  part. 

2.  Apex  {Apex).  The  top  or  upper  termination  of  any 

part 

3.  Bottom  {Fundus).  Hie  extreme  termination  of  the 

lower  part 

4.  Base  {Basts).    The  lower  termination  of  any  part. 

5.  Acute  {Jcuta).     Terminating  in  an  acute  angle. 

Plate  XV.  Fig.  17. 

6.  Obtuse  {Obhisa)f    Terminating  bluntly,  but  within 

the  s^;ment  of  a  circle.     Plate  XIV.  Fio.  1.  f. 

7.  RoTUNDAOTB  {Bolundoto).    Terminating  in  the  s^- 

ment  of  a  circle, — Plate  VL  Fig.  1.  e. 

8.  Truncate  {Jitmcata).    Terminating  in  a  trans- 

verse line.    Plate  XIII.  Fig.  5.  a'". 

9.  Premobss  {Pfxemorsa).    Terminating  in  an  irre- 

gular truncate  apex,  as  if  bitten  off. — Ex.  Elytra 
oSLebiOf  Dromiay  LomechmOy  &c. 

10.  'R.ZTVS^.{Beiusa).    Terminating  in  an  obtuse  sinus. 

-*Ex.  Back  part  of  the  Head  in  Cir(d>ex. 

11.  Emarginate    {Emarginata).    When  the  end  has 

an  obtuse  notch  taken  out — Ex.  Nose  oiPedinus 
arenosus. 
1^  EssaNPED  {Excisa),     When  the  end  has  an  angu- 
lar notch  taken,  out — Ex.  Nose  of  Opatrutnsor^ 
bulosum. 


304^  ORI8HOLOOT. 

13.  PBODVCtEii  {Producla).    Disprqportionably  long. 

14.  MucttoNATE  {Mucronata).    Terminating  suddenlj 

in  a  strong  point — Ex.  Efytra  of  Liaus  parofkc- 
ticuu    Abdomen  of  Sirex  Gigas  $  • 

15.  AcvMWATE  {Acuminata).  Terminating  gradually  in 

a  sharp  pomt — Hi.  Abdomen  of  Sirex  Jwoencus  $  • 

16.  A.VICJTLKT1&  {Apiadata).    Terminating  suddenly  in 

a  small  filiform  truncate  apex.-^  Ex.  ^6itoff^  of 
Thelyphonus. 

1 7.  Cuspidate  {Cuspidata).    Terminating  in  a  long  se- 

tiform  point— Ex.  Tail  of  Scorpio. 

X.  INCISION. 

1.  iKciSED  (Incisa).    Cut  into  equal  marginal  seg- 

ments. 

2.  Cleft  (Fissa).    Cut  into  equal  and  deep  segmeatSf 

but  not  reaching  the  base.  Plate  XIV.  Fio.  $.a. 

a.  Bifid  (Bifida).  Cut  into  two  segments* 

b.  TRiFiD.(rr^a).  Cut  into /^*^« 

c.  QuADRiFiD  (Quadrifida).  Cut  into^^nir. 

d.  Multifid  {MuUifida).     Cut  into  more  thanfcur. 

3.  LAaNiATE  {Laciniaia).    Cut  into  unequal,  irr^u- 

lar,  and  deep  segments. 

4.  Squarrose  {Squarrosa).     Cut  into  lacinise  that  are 

elevated  above  the  plane  of  the  surface. 

5.  Partite  {Partita)..    Divided  to  the  base.     Plate 

XIV.  Fig.  3.  b. 

a.  Bipartite    {Bipartita).    Divided   thus  into  two 
parts. 

b.  Tripartite  {Tripartita).  Divided  into /Ar^^ parts. 

c.  Quadripartite  {Quadripartita).  Divided  iuto/wr 
parts. 


ORISMOL06Y.  305 

d.  Multipartite  {Multipartita).    Divided  into  more 
ihKRjbur  pBXls. 

6.  LoBATE  {Lobata).    Divided  to  the  middle  into  parts 

with  convex  margins,  which  recede  from  each 
other.— Ex.  Acanthia  paradoxa.  BilobatCy  with 
/nxTlobes.     Trilobate^  with  three  lobes,  Sec 

7.  Cruciate  {Cruciate).    Divided  to  the  middle  into 

four  q>posite  arms,  the  angles  being  either  four 
right  ones,  or  two  obtuse  and  two  acute. — Ex. 
Prethorax  of  many  Locustce. 

8.  Sinuate  {SinucUa).     Having  large  curved  breaks 

in  the  margin  resembling  bays.  Plate  XIV. 
Fie.  1. 

9.  Eross  (Erosa).     Sinuate,  with  the  sinuses  cut  out 

into  smaller  irregular  notches  as  if  gnawed. — Ex. 
Wif^  of  Vanessa  C.  album. 

10.  Crbnate  {Crenata).    Cut  into  s^ments  of  small 

circles. 

11.  Serrate  {Serrata).     Cut  into  teeth  like  a  saw,  with 

teeth  whose  sides  are  unequal.— Ex.  External  mar- 
gin  near  the  Apex  of  the  Elytra  of  many  species  of 
Btq>restis» 

12.  Dentate  {Dentata).     Cut  into  teeth,  with  teeth 

whose  sides  are  equal  or  nearly  so.— Ex.  The 
Wings  of  many  Butterflies. 

13.  Repand  {Bepanda).      Cut  into  very  slight  sinua- 

tions,  so  as  to  run  in  a  serpentine  direction.  Plate 
XXIL  Fig.  11.  s. 

XI.  RAMIFICATION. 
1.  DiCHOTOMOUS  {Dichotoma).     Dividing  regularly  in 
pairs. 

VOL.  IV.  X 


S06  ORISMOLOGY. 

3.  Furcate  {Furcata).    Dividing  into  two.     Plate 

XVIIL  Fig.  11. 
S.  Ramose  {Ramosa).  Furnished  with  lateral  branches. 
Plate  XL  Fio.  18. 

4.  Decussate    (Decussata).      Sending    forth   lateral 

branches  which  alternately  cross  each  odier. 

5.  Divaricate  (D/wnca/a).  Standing  out  very  wide. 

XII.  DIVISION. 

1.  Segment    {Segmenhm).     The  great  inosculating 

joints  of  the  body. 

2.  ioiiXT  {Articulus).  The  joints  of  a  limb  ormember. 

3.  Incisure  {Incisura).    A  deep  incisbn  between  the 

segments,  when  they  recede  from  each  other. 

4.  Suture  {Sutura).    The  line  of  separation  of  any 

two  parts  of  a  crust  which  are  connected  only  by 
n^embrane  or  ligament,  but  do  not  inosculale. 
a.  Spurious  Suture  {Stdura  spuria).    An  impressed 
line  in  any  part  of  a  body,  which  resembles  a  sa- 
ture,  but  does  not  really  divide  tbe  crust. 

XIII.  DIRECTION. 

1.  Longitudinal  {LangUudinalis).    Running  length- 

wise. 

2.  Transverse  {Transversa).  Running  across :  when 

the  longitudinal  line  is  cut  through  at  right  angles. 

5.  Oblique  (Obliqua).  Running  sideways.  When  the 

longitudinal  line  is  cut  through  at  acute  angles. 

4.  Horizontal  {Horizontalis).     Parallel  with  the  ho- 

rizon. 

5.  Erect  {Erecta).     Nearly  perpendicular. 

6.  Vertical  {Fer^f calls).     Perpendicular. 
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7.  Sloping  {DeeUois).    A  gentle  descent 

8.  Descending  (Descendens).    A  steeper  descent. 

9.  AccLiTovs  (Acdivis).    A  gentle  ascent. 

10.  Ascending  {Ascendens).    A  steeper  ascent 

11.  Recunxd  {Redinata).    Leaning  towards  any  thing 

as  if  to  repose  upon  it 

12.  Recumbent    {Recumbem).    Leaning  or  reposing 

upon  any  thing. 
IS.  Reflexed  {Reflexa).    Bent  back  or  upwards. 

14.  Inflexed  {Inflexa).  *  Bent  inwards. 

15.  Recurved  {Recurva).     Curving  outwards. 

16.  Incurved  {Incurva).    Curving  inwards. 

17.  Revolutb  {Bevduta).     Rolled  outwards. 

18.  Involute  {Iwooluta).    Rolled  inwards. 

19.  Forwards  {Antrorsum). 
ft).  Backwards  (Retrorsum). 

21.  Upwards  {Sursum). 

22.  Downwards  (D^orsf^). 
28.  Outwards  {Extrorsum). 
24.  Inwards  {Introrstm). 
^S*  Straight  (Recta). 

26.  Porrect  {Porrecta).     Reaching  forth  horizontally 

as  if  to  meet  something  advancing. 

27.  Broken  {Fracta).  Bent  with  an  elbow,  as  if  broken. 

28.  Converging  {Convergens).    Tending  to  one  point 

frcND  diflferent  parts. 

29.  Diverging  (Divergens).  Tending  to  different  parts 

from  one  point 

XIV.  SITUATION. 

1.  Obverse   {Obversa).      When  an  object  is  viewed 
with  its  head  towards  you. 
x2 
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2.  Reverse  {Rex)ersa).     When  an  object  is  viewed 

with  its  anus  towards  you. 

3.  Resupine  (Resupina).      When  an  object  lies  upon 

its  back. 

4.  Prone  (Prona).  When  an  object  lies  upon  its  belly. 

XV.  CONNEXION. 

1.  CoLLfGATE  (Colligata).     Adhering,  or  so  fixed  to 

any  part  as  to  have  no  separate  motion  of  its 
own. 

2.  Free  {Libera).     Having  a  motion  independoit  of 

that  of  the  part  to  which  it  is  affixed* 

3.  Connate  (Connaia).     When  parts  that  are  usually 

separated^  are,  as  it  were,  soldered  together, 
though  distinguished  by  a  suture. — Ex*  Eb/tra  of 
Gibbium. 

4.  Coalite  (Coalita).     When  parts  usually  separate 

are  distinguished  neither  by  incisure,  segment,  nor 
suture. — Ex.  Trunk  in  MutiUa. 

5.  Distinct  {Distincta).    When  parts  are  separated 

from  each  other  by  a  stOure. — Ex.  Parts  of  the 
Trunk  in  Coleoptera^  &c. 

6.  Distant  (Distans).    When  they  are  separated  by 

an  incisure. — Ex.  Head^  TVun^,  and  Abdomen^  in 
Ht/menqpiera. 

7.  Inosculating  {Inosculans).    When  one  part  is  in- 

serted into  the  cavity  of  another. — Ex.  Head  in 
Buprestis. 

8.  Suspended  {Suspensa).    When  one  part  is  joined 

to  another  by  a  ligature,  without  being  inserted  in 
it*— Ex.  Legs  of  Orthopiera. 
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XVI.  ARMS. 

1.  Tooth  (Dens).    A  short  flattish  process,  somewhat 

resembling  a  tootk. 

2.  Horn  {Comu).    A  longer  process,  resembling  a 

ham* 

a.  Laminate  Horn  (Comu  laminahm).    A  horn  di- 

lated at  its  base  into  a  fiat  plate. — Ex.  Onthopha-' 
gus  nutans. 

b.  Nodding  Horn  {Cornu  nutans).     When  a  horn 

bends  forwards.*— Ex.  Ontkophagus  nutans. 

3.  Spine  {Spina).  A  fine,  long,  rigid,  pointed  process. 

— Ex.  Those  on  Elytra  of  many  Hisp^ey  and  the 
Posterior  Tibia  of  Locusta. 

4.  MucRO    (Mucro).     A  short,  stout,  sharp-pointed 

process. — Ex.  Elytra  of  Lixus  paraplecticus. 

5.  Spur  (Calcar).    A  spine  that  is  not  a  process  of  the 

crust,  but  is  implanted  in  it. — Ex.  Those  on  the 
lower  side  of  the  Tibia  of  Acrida. 

XVII.  APPENDAGE& 

1.  Auricle  {Auricula).  An  appendage  resembling  an 

ear. — Ex.  Thorax  oiLedra  aurita. 

2.  Caruncle  (Cart^nct^).  Having  fieshy  excrescences 

somewhat  resembling  the  caruncles  of  birds. — Ex. 
Protkorax  of  Malachius. 

XVIII.  MOTION. 

1.  Vertical  {Verticalis).     When  it  is  up  and  down. 

2.  Horizontal  {Horizontalis).    When  it  is  firom  side 

to  side. 
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3.  Compound  {Composita).  When  apart  is  capable  of 

both  vertical  and  horizontal  motion. 

4.  Versatile  {Versatilis).     When  it  moves  partly 

round  as  if  upon  a  pivot — Ex.  Head  ofHymetuh 
ptera  and  tUptera. 

5.  ViBttATiLE  {Vibratilis).    When  there  is  a  constant 

oscillation  of  any  part—  Ex.  Antennae  of  the  Chair 
cidites.    Legs  of  Tipula  when  reposing. 

6.  Rotatory  {Rotatoria).    When  a  body  or  a  part  of 

it  turns  wholly  round,  or  describes  a  circle. — Ex. 
Ants  and  Moths  in  a  certain  disease  \ 

XIX.    SCENT. 

1  •  Acid  (Acidus).     A  pungent  acid  scent^^Ex.  Many 
Formica. 

2.  MoscHATE  (Moschatus).    A  scent  of  tmisk. 

3.  Alliaceous  (AlUaceus).    A  scent  of  garlic. — Ex. 

Some  Andretue. 

4.  CiMiciNE  {Cimicinus).    A  scent  like  that  of  the 

Bed-bug. — Ex.  Cimex. 

5.  Rosaceous  {Bosaceus\  A  scent  of  roses. — Ex.  CV- 

rambyx  moschaius. 

6.  KuovLhTic  {Aromaticus).   A  pungent  scent  of  ^ices. 

— Ex.  Oxytelus  rtigosus. 

7.  Balm-scented  {Melissaus). — Ex.  The  species  of 

Prosopiy{Apis  *.  b.  K.). 

8.  Sweet-scented  (Odoratus).    An  undefined  sweet 

scent — Ex.  Philonthus  suaveolens. 

9.  Fetid  {Fcetidm).   A  disagreeable  scent — Ex.  Goe^ 

rius  dens.     Chrysopa  Perla. 

*  Sec  above,  p.  208~. 
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GENERAL  RULES. 

In  die  above  tables  no  notice  is  taken  of  diminutives, 
compounds,  and  similar  terms,  because  it  seemed  best, 
with  respect  to  these,  to  lay  down  only  some  general 
rules  which  may  include  the  whole. 

Rule  I. 

Terms  in  English  ending  in  cle,  tde,  or  &/,  and  which 
in  Latin  add  lus^  la,  or  lum^  to  a  word,  diminish  its  sense. 
As,  Denticlfy  a  little  tooth ;  SeUdey  a  little  bristle ;  Eyelet, 
asmaQeye:  Denticu/t^  a  little  dens;  Guttu/a,  a  little 
gutta;  Punctu/tim,  a  little  punctum.  N.B.  Where  length 
or  breadth  are  concerned,  the  diminutive  implies  a  di- 
minution in  the  length  of  the  predicate.  As,  Lineo2a, 
Lineo2^,  a  short  line ;  Strio/a,  Stxioleij  a  short  stria ; 
Fascio^o,  Fascio^  a  short  fiiscia. 

Rule  II. 

The  preposition  sub  prefixed  to  any  word  reduces  the 
sense  of  it.  As,  S^punctate,  not  fully  punctate ;  Stdb^ 
hirsute,  not  fully  hirsute,  &c. 

Rule  III. 

The  termination  cuius  in  Latin  words  added  to  a  com- 
paradve  implies  the  state  of  the  object  comparatively. 
A%  Convexiusct^^,  rather  convex  than  not;  Majus- 
cul^Sj  rather  large  than  not.  This  is  usuaUy  denoted  in 
English  by  the  termination  /sA,  or  the  adverb  rather; 
as,  larg/^A,  rather  large,  &c 

Rule  IV. 
The  participle  present  used  instead  of  the  adjective 


312  ORISMOLOGY. 

implies  a  tendency  to  the  quality  expressed  by  it    As, 
Cinerascens^  cinerascent,  tending  to  cinereous,  &c 

Rule  V, 

The  preposition  ob  prefixed  to  a  term  reverses  it 
As,  O^conical,  O^ordate,  a  conical  or  heart-sbaped 
body,  of  which  the  narrowest  part  is  the  base. 

Rule  VI. 

In  compound  terms  the  last  member  indi^tes  the 
prepondetating  character.  For  instance,  when  it  is  said 
of  a  body  that  it  is  nigro-ceneousy  it  means  that  the  icneous 
tint  prevails:  but  if,  vice  versd^  it  is  termed  {eneo^nigraus, 
the  black  tint  is  predominant — N.B.  In  Sculpture  the 
terms  punctato-striate,  or  punctato-sulcate,  signify  that 
striae  or  furrows  are  drawn  with  puncta  in  them. 

Exception  1. 

Some  compound  terms  only  indicate  the  union  of  two 
characters  in  one  subject  As,  when  we  say  of  wings 
that  they  are  cruciato-incumbent,  we  mean  both  that 
they  cross  each  other  and  are  incumbent  upon  the  body. 

Exception  2. 

Compound  terms  are  sometimes  employed  very  con- 
veniently to  restrict  the  application  of  a  character  to 
particular  circumstances.  As,  when  we  say  hirsuto- 
cinereous,  we  mean  that  the  hirsuties  only  of  a  body 
is  cinereous. 

Rule  VII. 

When  the  term  ordinary  {ordinarius)  is  added  either 
to  terms  expressing  impressed  puncta,  lines,  spots,  &C., 
it  signifies  that  such  puncta,  lines,  or  spots  are  commcm 
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to  a  particular  section  in  any  genus  or  tribe.  As,  the 
impressed  lateral  pnncta  on  the  thorax  of  Scarabaida  / 
the  lateral  furrows  and  dorsal  channel  in  the  ground 
beetles  {Eutnxkina),  and  the  spots  in  the  primary  wings 
oiXj/lina  Polyodon  and  affinities*. 

SYMBOLS. 

MalecJ.  Female  ? .  Neuter  ? .  Egg  J.  Larva©.  Pupa  J . 
Imago  O*  Head  A.  Trunk  D.  Abdomen  v*^- 


B.  PARTIAL  ORISMOLOGY. 
L    BODY  (Corpus). 

1.  Disjunct  (Disjunctum).    When  head,  trunk,  and 

abdomen  are  separated  by  a  deep  incisure.— Ex. 
Hymetwptera^  Diptera.     Plats  IV.  Fio.  2, 5,  5. 

2.  Compact  {Compacium).     When  head,  trunk,  and 

abdomen  are  not  separated  by  a  deep  incisure,  but 
inosculate  in  each  other. — Ex.  Buprestis^  Elatery 
and  many  other  Coleoptera,  Orthapteroj  and  He^ 
miptera. 

3.  Bisect  {Bisecium).     When  the  head  and  tnuik  are 

not  separated  by  a  suture,  so  that  the  insect  con- 
sists only  of  two  pieces. — Ex.  Araneidea.  Plate  V. 
Fig.  4. 

4.  Coalite  {Coalitum).     When  neither  head,  trunk, 

*  As  this  woik  is  intended  for  general  readers  as  well  as  for  the 
learned,  the  above  roles,  &c  it  is  hoped  will  not  be  deemed  with- 
out use. 

^  These  symbols  are  inserted  here,  because  they  may  be  very  con- 
veniently adopted  in  a  correspondence  on  the  subject  of  Entomology. 
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nor  abdomen  are  separated  by  any  incbure  or  stt- 
ture. — Ex.  Many  Acari  L.,  Phalangittm^  Sec 

5.  MuLTiSECT  (3&rf/w«:/w»i)«  When  an  insect  appears 

to  have  no  distinct  trunk  and  abdomen,  but  is  di- 
vided into  numerous  segments. — Ex.  Scokpendra; 
lulusj  &c     Plate  V.  Fig.  6. 

6.  Cymbiform  {Cymbiforme).    When  the  margin  of 

the  thorax  and  elytra  are  recurved  so  as  to  give 
a  body  the  resemblance  of  the  iniude  of  a  ioo/.— 
Ex.  Heleusy  Cossyphus. 

II.  HEAD  {Caput). 
L  DIRECTION. 

1 .  Promi  nent  {Prominem).    When  the  head  is  in  the 

horizontal  line^  and  forms  no  angle  with  the  traiiL 
— Ex.  Carabus.     Plate  L  Fig.  1. 

2.  PoRRECTCD  {Porrecium).     When  the  head  is  pro- 

minent and  elongate. — Ex.  Q/ckrus. 

3.  NOTANT  {Nutans).    When  the  head  forms  down- 

wards an  obtuse  angle  with  the  horizontal  linei  or 
trunk. — Ex.  Harpalus. 

4.  Cernuous  {Cemuum).  When  the  head  forms  down- 

wards a  right  angle  with  the  trunk. — Ex.  Most 
GryUina  and  Locustina. 

5.  Ikflexeo  {Inflexum).     When  the  head  forms  in- 

wards an  acute  angle  with  the  trunk.— Ex.  Blatta* 
Plate  II.  Fig.  3. 

6.  TuRRETED  {Turriium).     When  the  head  is  pro- 

duct^ into  a  kind  of  columnar  recurved  turret  or 
rostrum,  in  the  sides  of  which,  towards  the  end, 
the  eyes  are  fixed. — Ex.  Truxalis, 
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11.  INSERTION. 

1.  Retracted  (Betractum).    When  the  head  is  wholly 

withdrawn  within  the  trunk. — Ex.  Pamus* 

2.  Intruded  {IrUrusum).    When  the  head  is  nearly 

withdrawn  within  the  trunk.— Ex.  Melasis. 

3.  Inserted  (Lisertum).    When  the  head  is  partly 

withdrawn  within  the  trunk.*— Ex.  Btqnrestis. 

4.  Exserted  (Exserlum).     When  the  head  is  quite 

disengaged  from  the  trunk. — Ex.  Tenebrioj  Blaps. 

5.  Amplected  {Jmplexum).    When  the  head  is  re- 

ceived into  a  sinus  of  the  thorax.— Ex.  HisUr. 

6.  Recondite  (Becondiium).  When  the  head  is  'wholly 

covered,  and  sheltered  by  the  shield  of  the  thorax. 
— Ex.  Cassidoy  Lampyris. 

7.  Semikecondite  [Semireconditum).    When  the  head 

is  half  covered  by  the  shield  of  the  thorax. — Ex* 
SUpha^  Cyphon. 

8.  Retractile  {Betradile).    When  an  insect  can  at 

pleasure  exsert  its  head,  or  withdraw  it  within  the 
trunk. — Ex.  Hidery  Larva  of  Lampyris. 

9.  Versatile  (Versatile).     When  the  head  can  turn 

nearly  round. — Ex.  Hymenopfera^  Diptera. 

10.  Pedunculate  {Pedunculaium).    When  the  head  is 

constricted  behind  into  a  distinct  neck. — Ex.  Apo^ 
dents  Coryliy  &c 

11.  Sessile  {Sessile).     When  the  head  does  not  move 

in  the  socket  of  the  trunk,  but  is  attached  to  it  by 
a  kind  of  ligament — Ex.  HymenaplerOf  Diptera. 

iii.  TERMINATION. 
1.  Clypeate  {Clypeatum),     When  the  Nasus^  Gence^ 
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&c.  are  dilated  so  as  to  shelter  and  overshadow 
the  mouth. — Ex«  ScarabauSf  Copris^  &c  Plate 
XIII.  Fig.  14. 

2.  Capistrate   [Capistratum).    When  the  anterior 

part  of  the  head  is  attenuated  and  subelongated 
into  a  kind  oijlat  rostrum  or  muzzle. — Ex.  'Niii- 
dula.     Plate  XHI.  Fig.  IS. 

3.  Rostrate  (Rostratum).     When  the  anterior  part 

of  the  head  is  elongated  and  attenuated  into  a  of- 
lindrical  or  many-sided  rostrvm  or  beak. — Ex.  TTie 
weevils  {Rkyncophora).     Plate  XIII.  Fig.  12. 

4.  BuccATE  (Buccatum).     When  the  Nasus  and  ante- 

rior part  of  the  head  are  inflated. — Ex.  Conaps  and 
other  Diptera.     Plate  XIII.  Fig.  16. 

U.  APPENDAGES. 

1.  Umbraculate  {Umbractdatim).     When  there  is 

upon  the  head  an  umbrella-shaped  process.— Ex. 
Gryllus  umbractdatus, 

2.  Lychnidiate  {Lychnidiatum).    When  the  Vertex^ 

Fronsj  and  Postnasus  are  porrected  so  as  to  forma 
kind  of  rostrum  which  gives  light  in  the  night- 
Ex.  Fidgara.     Plate  XIII.  Fig.  15. 

V.  MOUTH  (Os). 

1.  Terminal  (TVmt/na/e).     When  the  mouth  termi- 

nates the  head. — Ex.  Cdeqpteruj  &c. 

2.  Prone  {Pronum).     When  the  mouth  is  wholly  un- 

der the  head. — Ex.  Truxalisy  Proscopia. 

3.  Perfect  (Pfr/^c/{^}.  When  the  mouth  is  furnished 

with  all  the   Trophi.     Viz.   Labrum ;   Labium: 
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Mandilnda ;  Maxilhe ;  Maxillaty  and  Labial 
Palpi;  and  Tongue.^Ex.  The  Masticaiing  Orders. 

a.  Feeders  retracted  {Trapki  retracti).    When,  in 

a  perfect  mouth,  the  Trqphi  are  not  capable  of  be- 
ing much  pushed  out  or  drawn  in. — Ex.  Most  Co^ 
leoptera^  Orthoptera^  &c. 

b.  Feeders  retractile  (7VopAfrrfrar/ffe5).    When, 

in  a  perfect  mouth,  the  Trophi  can  be  considerably 
pushed  forth  or  drawn  in. — Ex.  Stenus^  Apis^  &c. 

4.  Imperfect  {Itnperfectum).   When  the  mouth  wants 

any  of  the  Trophi^  or  tliey  exist  in  it  only  as  rudi- 
ments.— Ex.  The  Suclorious  Orders. 

5.  Elabrate  {Elabratum).  When  an  imperfect  mouth 

has  Mandibular  Maxilla^  Labium^  and  Maxillary 
Palpif  or  what  perform  their  office,  but  no  Labfwn. 
— Ex.  Araneidea. 

6.  Emandibulate  {Emandibidattm).     When  an  im- 
*   perfect  mouth  has  all  the  Trophi  but  the  Mandi* 

btda. — Ex.  Trichoptera. 

7.  BiPALPATE   ( Bipalpatum ).     When  an  imperfect 

mouth  has  only  either  Labial  or  Maxillary  Palpi. 
— Ex.  Tabanus^  &c. 

8.  ExPALPATE   {Expalpatum).     When  an  imperfect 

mouth  has  no  Palpi. — Ex.  Hemiptera. 

9.  Stomapodous  {Stomapodum).     When  the  Legs  and 

Sternum  act  the  part  of  MaxitUe,  Labium^  and 
Palpi. — Ex.  Araneidea,  Scotapendra^  &c. 

a,  UPPER  LIP  {Labrtm). 

1.  Whiskered  {Mystacinum).  When  the  upper  lip 
is  furnished  with  whiskers  (Mystax),  or  bearded. 
—Ex.  Creophilus  hirtus.    Plate  XXVI.  Fio.  30. 
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b.  UPPER  JAWS  {Mandibtdai). 

1.  Chelate  {Chelata:).     When  the  upper  jaws  are  fur- 

nished at  the  end  with  a  chela  or  thumb. — Ex. 
Scorpioj  Phalangium. 

2.  Unguiculate   (  Unguictdatce  )•     When  they  are 

armed  with  a  moveable  cUm. — Ex.  Araneidea, 
Plate  VIL  Fig.  10.  c'. 

3.  Buried  {Sepvltcs).     When  they  are  covered  and 

quite  concealed  by  the  upper  lip. — Ex.  CoUiuris. 

4.  Open  {Apertce),    When  they  are  not  quite  concealed 

by  the  upper  lip. — Ex.  Most  Coleoptera. 

5.  Toothless  {EdentuUe).    When  they  are  not  armed 

.with    teeth. — Ex.   Apogonia   gemellcUa^    Plate 
XXVI.  Fig.  22. 

6.  Toothed  {Dentatce).    When  they  are  armed  with 

teeth.— Ex.  Cicindela.    Plate  XXVI.  Fig.  19. 

7.  SucTORious  {Suctoria).     When  they  have  an  ori- 

fice by  which  they  imbibe  their  food. — Ex.  Larva 
of  Dytiscus^  Jifyrmeleon^  Sic.  Plate  XIII.  Fig.  6. 

c  UNDER  JAWS  {Maxilla). 

1.  Simple  {Simplices).  When  the  under  jaws  have  but 

one  lobe. — Ex.  Hymenoptera.  Plate  VIL  Fig.  2, 
S.d'. 

2.  Compound  {Composite).    When  they  have  more 

thto  one  lobe. — Ex.  Staphylinus  and  many  other 
Coleoptera.    Plate  XXVI.  Fig.  9,  10.  d^".  e"'. 

3.  Adnate  {Adnatce).     When  they  adhere  to  the  lower 

lip  tlirough  their  whole  length. — Ex.  Trichoptera. 
Plate  VII.  Fig.  I.  d'. 

4.  Adherent  {Adharentes).     When  tliey  adhere  to  it 
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only  at  their  base. — Ex.  ColeapierOj  Hymenoptera^ 
&c    Plate  VI.  VII.  Fig.  S.  d'. 

5.  Spinose  {Spinoste).     When  they  are  armed  at  the 

apex  with  spines. — Ex.  LibeUulinOm  Plate  VI. 
Fig.  12.  F. 

6.  Dentate  (Z>«i/flte),  When  they  arearmedwith/^^r/A. 

—Ex.  MeloUmthida:.   Plate  XXVI.  Fig.  1 5.  g". 

7.  Pectukculate  (Pectunculata).    When  the  stipes 

below  the  feeler  has  a  row  of  muiute  spines  set 
like  the  teeth  of  a  comb. — Ex.  Apis^. 

8.  DiSEKGAGED  {Libera:).    When  they  do  not  adhere 

to  the  lower  lip  at  all,  or  are  only  connected  by 
membrane  or  ligaments. — Ex.  Apisy  &c  Plate 
VII.  Fig.  S.  dl. 

9.  Man0IBULiform  {Mandibuliformes).     When  they 

are  hard  and  horny  and  shaped  like  the  upper 
jaws.— Elx.  MelolorUhidiPj   Anoplognaihiday  &c 
Plate  XXVI.  Fig.  13,  15. 
10.  Unguiculate  (t/wgwfWate).     When  they  termi- 
nate in  a  moveable  daw.— Ex.  CicindeUu 

d.  FEELERS  (Palpi). 

1.  Maniform  (Maniformes).    When  they  are  chelate 

or  furnished  with  a  finger  and  thumb,— Ex.  Scot-* 
pioy  Chelifer.    Plate  XV.  Fig.  7. 

2.  Pedifoem  {Pediformes),     When  they  resemble  the 

legs  either  in  structure  or  use. — Ex.  Araneidea^ 
Acarina.     Plate  VIL  Fig.  10.  h''. 

3.  Antenniform  {Antennifoimes).     When  they  are 

very  long  resembling  antenna. — Ex.  Hydrophilusy 
BryaxiSf  Culex^, 

■  Man.  Ap.  An^.  1 1.  xii.  *  ».  e.  1.  neut.f.  6.  c.  and  U  x.  ♦  ♦,  d,  1, 
/.  1.  r. 
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4.  Unguiculate  (t7;igiaaifa/j).  When  they  are  anned 

with  a  claw  at  the  end.— Ex,  Gonyleples.  Plate 
XIII.  Fig.  1. 

5.  Securiform  (Securifarmes).  When  the  last  joint  of 

the  feeler  is  triangular,  and  the  preceding  joint  is 
connected  with  the  vertex  of  the  triangle. — Ex. 
Clerida.     Plate  XIlI.  Fig.  2.  a. 

6.  LuNULATE  {LunuUUi).     When  the  last  joint  is 

shaped  like  a  half-moon  or  crescent.— Ebc.  Ojry- 
porus,    Plate  XIII.  Fig.  4.  a. 

7.  Fasciculate  {Fasciculati).    When  the  feeler  ter- 

minates in  a  bunch  of  very  slender  laminse.— Ex. 
Lfpneaylan  Jlavipes.     Plate  XXVI.  Fig.  8. 

8.  Lamellate  {Lamellati).     Whai  the  last  joint  is 

divided  into  transverse  lamellae. — Ex.  Atractocerus. 
Plate  XXVL  Fig.  1. 

9.  Inflated  (Inflati).     When  the  last  joint  of  the 

feeler  is  very  large  and  tumid. — Ex.  AraneideaS, 
Plate  XIII.  Fig.  S. 

10.  Appendiculate  (Appendiculali),     When  from  one 

of  the  joints  there  issues  an  accessory  joint  or  ap- 
pendage.— Ex.  AiractoceruSf  Trombidium.  Plate 
XXVI.  Fig.  1.  a.    Plate  XXIII.  Fig.  13.  a. 

11.  Mammillate  {Mammilicdi).     When  the  last  joint 

is  very  short,  smaller  than  the  preceding  oae^  and 
retractile  within  it. — Ex.  Paderus  *. 

12.  Subulate  {Subulati).    When  the  last  joint  is  short, 

and  vastly  smaller  than  the  preceding  one. — Ex. 
Bembidiumy  Aleochara.     Plate  XXVI.  Fig.  7. 

1 3.  Fusiform  {Fusiformes),  When  the  two  last  joints  are 

»  Oliv.  Ins.  No.  44.     Paderut.  t,  i./.  1.  e. 
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conical,  and  the  base  of  the  cones  forms  the  point 
of  union. — Ex.  Trechus.  Plate  XXVI.  Fig.  8. 
14.  VLisrr^VLOMOKvnovs  {Heteromorphi).  When  the  two 
intermediate  joints  are  vastly  larger  than  the  first 
and  the  last — Ex.  Cerocoma^.  Plate  XXVI. 
Fig.  2. 

e.  .TONGUE  {Langud). 

1.  LiNGUiFORM  {Lingtiiformis).     When  the  tongue  is 

quite  distinct  from  the  labium,  usually  retracted 
within  the  mouth,  short  and  shaped  something 
like  a  vertebrate  tongue. — Ex.  GryUinoj  Libellti' 
Una.     Plate  VI.  Fio.  6,  12.  e'. 

2.  LiGUUFORM    {Liguliformis).      When  it  emerges 

from  the  labium,  b  short,  flat,  and  not  concealed 
within  the  mouth. — Ex.  Fespa  and  many  Hymeno^ 
ptera.     Plate  VII.  Fig.  2.  e'. 

S.  TuBULosE  {TubuUm).  When  it  emerges  from  the 
labium,  is  long  and  tubular,  and  capable  of  infla- 
tion.-^Ex.  Apis.  Plate  VII.  Fig.  3.  ef 

i.  Setiform  {Setiformis).  A  short  minute  sharp  tongue 
discoverable  between  the  scalpeUa  of  a  promuscis. 
—Ex.  Cimex  L.  Plate  VII.  Fig.  14.  e' 

5.  Palatiform  {Palatiformis).  When  the  tongue 
forms  the  inner  surface  of  the  Labium^  but  is  not 
separate  from  it — Ex.  Most  Coleoptera. 

vi.  NOSE  {Nasus). 

1.  Included  {Inclusus).    When  the  nose  is  included 

between  the  two  sides  of  the  Postnasus  which  run 
towards  the  upper  lip. — Ex.  Geocorisa. 

2.  Vaulted  {Fomicatus).  When  the  nose  is  elevated, 

convex  and  hollow  underneath. — Ex.  Vespa. 

VOL.  IV.  Y 
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vu.  CANTHUS. 


1.  Entering  {Intrans).     When  the  Canthtis  takes  a 

little  angle  or  sinus  out  of  the  eye. — Ex.  The  Car 
pricorn  beetles,  Mylabris.     Plate  VI.  Fig.  1.  i'. 

2.  Cleaving  (i^md^nj).  When  the  CanMus  cleaves  the 

eye  half  through  or  more. — Ex.  The  Petalocercm 
beetles. 

3.  Dividing  {Dividens).     When  the  Canthus  passes 

right  through  the  eye  and  divides  it  into  twa— 
Ex.  Gyrinus,  Tetraopes.  *    Plate  XXVI.  Fig.  36. 

4.  Septiform  {Septiformis).  WTien  the  Canthus  forms 

an  elevated  ridge  or  septum. — Ex.  Many  Petal(h 
cerous  beetles. 

▼iii.  EYES  (ficuu). 
1.  Simple  {Simplices).     Eyes  which  do  not  consist  of 
an  aggregate  of  hexagonal  lenses.— Ex.  Araneid^i 
Scorpio,  Phalangium.     Plate  VII.  Fig.  9.  h. 

a.  Scattered  {Sparsi).    When  simple  eyes  are  sepa- 

rate from  each  other  and  not  arranged  in  a  certain 
order. — Ex.  Eyes  of  Caterpillars,  and  some  Scobh 
pendr(B. 

b.  Ordinate  (Ordinati).     When  simple  eyes  are  ar- 

ranged in  a  certain  order. — Ex.  Araneidea.  VLJLt^ 
XXVI.  Fig.  37. 

c.  Conglomerate  (Congfom^a/j).  When  a  number  of 

simple  eyes  are  collected  together  so  as  to  exhibit 
the  appearance  of  a  compound  one.— -Ex.  Jidus, 
Plate  XIII.  Fjg.  11. 

d.  DoRSAJj  {Dorsales).     When  they  are  placed  on  the 

a  Germ.  Insect.  Spec.  486—. 
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back.— Ex-  Phalangium.     Plate  XXVL   Fig, 

43.  b. 
2.  CoMPoaN©  (C<wifp<?w/i).     Eyes  which  consist  of  an 

aggr^ate   of   hexagonal  lensea.«-Ex.    All    the 

Winged  Orders.  Plate  XIII.  Fio.  10.  and  XXVI. 

Fia.  38—42  h. 
a.  Sjbssils  {Seisila).     Eyes  that  do  not  sit  upon  a 

footstalk. — Ex.    Most    insects.     Plate    XXVI. 

Fia.  40,  41. 
a.  Superior  (Superiores).     When  jthey  are  placed  in 

the  upper  part  of  the  head. — Ex.  Libelbdina. 
(3,  Lateral  (Laterales).    When  they  are  placed  in- 

the  side  of  the  head. — Ex.  Apis, 
y.  Inferior  {In/eriores).     When  they  are  placed  in 

the  lower  side  of  the  head. — Ex.  The  l(/wer  pair  in 

Gyrinus. 
>.  Posterior  {Posteriores).     When  placed  in  thepos" 

terior  part  of  the  head. — Ex.  Locusta. 
«.  Anterior  (Anteriores).    When  placed  in  the  antC' 

rior  part  of  the  head. — Ex.  Crabro^  Goerius  olens^ 

&c. 
X*  Medial  (Medii).     When  placed  in  the  middle  part 

of  the  head. — Ex.  Harpalus^  &c. 
1.  Belting  {Cingenles).    When  the^eyes  nearly  meet 

both  above  and  below  the  head,  so  as  to  form  a 

kind  of  belt  round  it — Ex.  Ctdex  pipienSf  Cordylia 

Palmarum. 
I.  iMfifERSED    (Immersi).     When  they  are  quite  im- 
bedded in  the  head. — Ex.  The  Melasoma  or  Dark-- 

ling  beetles. 
I.  Prominent   (Promimdi)^     When  they  stand  out 

from  the  head. — Ex.  Cicindela. 
h.  Columnar  {Coltmnares).    When  they  sit  upon  a 
y2 
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short  footstalk  or  pTlhr.—'Esi.' I^repsipteroj  Epke^ 
merai.  Plate  XXVL  Fig,  38,  39.  h. 

c.  Pedunculate  {Pedunculati).     When  they  sit  upon 

a  long  footstalk  which  also  bears  the  antennae.— 
Ex.  Dicpsis.    Plate  XIII.  Fig.  9. 

d.  Operculate  {Operculati).     When  the  eyes  are  co- 

vered by  an  operculum, — Ex.   Xj/lina  conspicU^ 
laris^. 

e.  Ciliate  (Ciliati).    When -the  margin  of  the  socket 

of  the  eye  is  fringed  with  hairs,  so  as  to  resemble 
an  eyelash. — Ex.  Apion  vemale  and  Malvarum. 

ix.  STExMMATA. 

1.  Vertical  {Verticalia).    When  they  are  placed  in 

the  Vertex. — Bbc.    Rediwius  personates.     Plate 
XXVL  Fig.  40.  i. 

2.  Frontal  {Frontalia).     When  placed  in  the  Frons. 

— Ex.  Hymenoptera.  Plate  VII.  Fig.  2.  L 

3.  Intraocular  {Iniraoadaria).  When  placed  in  the 

space  between  the  eyes. — Ex.  Cercopisy  Ledra^  &c. 
Plate  XXVL  Fig.  42.  i. 

4.  SuBOcuLAR    {Suboctdaria).     When  placed  in  the 

space  below  the  eyes. — Ex.  Ftdgora  latemaria. 
Plate  XXVL  Fig.  41.  i. 

5.  Spurious  {Spuria).     A  flat  subdiaphanous  space 

above  the  base  of  the  antennae,  which  seems  to  re- 
present them.— Ex.  Blatta,  Gryllus. 

X.  ANTENNiE. 
a.  NUMBER. 

1.  Dici^Kovs  (Dicera).  Insects  that  have  ^tm?  antennas. 
— Ex.  Insects  in  general. 

*  Fru  Suec,  11 83.    Fabricius  has  not  admitted  this  moth  among 
his  NoctucB,  I  know  not  why. 
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2.  Ace  ROUS  {Accra).     Insects  that  have  no  antennas. 
— Ex.  The  Acarina^  &c, 

b,  SITUATION. 

1.  Preocular   {Prceocidares).      When   antennae  arc 

inserted  befaie  the  eyes. — Ex.  Chrysis. 

2.  Interocular  (Interoculares).    When  mserted  any 

where  between  the  eyes. — Ex.  Leptura^  Haliplus. 

3.  Imocular  {Inoculares).  When  inserted  in  the  Can- 

thus  of  the  eyes. — Ex.  The  Capricorn  beetles. 

4.  Subocular  {Svboadares).     When  inserted  under 

die  eyes. — Ex.  Fvlgoraj  Nepa.     Plate  XXVI. 
Fig.  41.  k. 

5.  Extraocular  {Extraoculares).     When   inserted 

without  the  eyes. — Ex.  Notonecta^  Delphax. 

6.  Rostral  (Rostrales).    When  seated  on  a  rostrum. 

— Ex.  The  Rhyncqphorous  beetles. 

7.  Superior  {Superiores).  When  inserted  in  the  upper 

surface  of  the  head. — Ex.  Most  insects. 

8.  Inferior  {Inferior es).     When  inserted  under  the 

bead. — Ex.  Coprisj  &c. 

G.  approximation. 

1.  Distant  {Distantes).     When  remote  at  their  base. 

— Ex.  Buprestis  rustica. 

2.  Approximate    {Approximata).     When  they  ap- 

proach each  other  at  their  base.— Ex.  Donacia^ 

Galeruca. 
8.  Contiguous  {Contiguai).     When  they  nearly  or 

altogether  touch  each  other  at  their  base.— Ex. 

Imatidium  MacLeayanum. 
4.  Connate  {ConnaUe).    When  united  at  their  base. 

—Ex.  Ceria.     Plate  XII.  Fig.  13. 
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d.    PROPORTION. 


1.  Very  short  {Brevissima).   When  shorter  than  the 

head. — Ex.  The  MuscicUe,  &c. 

2.  Short  {Breves).     When  as  long  as  the  head.— Ex. 

Histef\ 

3.  Shorter  {Breoiores).    When  longer  than  the  head 

and  shorter  than  the  body. — Ex.  Dytiscus. 

4.  Mediocral  (Mediocres).     When  of  the  length  of 

the  body. — Ex.  CaUidinm  violaceum. 

5.  Longer  {Longiores).    When  longer  than  the  body. 

— Ex.  Monochamus  Sutor. 
4.  Very  long  {Longtssima).      When  much  longer 
than  the  body. — Ex.  Acanthocinus  adilis. 

e.   DIRECTION. 

1.  Intire  {IrUegne).     When  they  have  no  elbow  or 

angle. — Ex.  AntenrKZ  of  most  Coleoptertu 

2.  Broken  (Fracta).    When  the  Clavola  forms  an 

angle  with  the  Scapus. — Ex.  Curcidio^  ^pih  &^ 
Plate  XXV.  Fig.  15. 

3.  Geniculate  {GenictdaUB).     When  they  form  an 

elbow  m  the  middle  b«t  not  with  the  tScapics.— Ex. 
Meloe.     Plate  XII.  Fig.  7. 

4.  Straight  {Rect/e).      When  they  are  without  any 

angle,   oonvdutioQ^  or  curvature.      Plate  XL 
Fig.  S. 

5.  PoRRECT  (Pof7wfe^).    When  they  RTC  plaoed  paral- 

lel with  each  other,  and  in  the  same  line  with  the 
body. — Elx.  Trichoptera  in  flight. 

6.  ExcuRVED  {ExcwviB).   When  they  curve  outwards. 

7.  Incurved  {hicurvce).    When  they  curve  inwards. 
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S.  Decurted  {Decurue).    When  they  curve  down- 
wards. 
9,  Recubted  {Recurvce).    When  they  curve  upwards. 

10.  Reflexed  {Reflexce).     When  they  are  bent  back 

over  the  body. 

1 1 .  Deflexed  {Deflexa).    When  they  are  bent  down- 

wards. 

12.  Convolute  {ConvolutcB).   When  they  roll  inwards. 

Plate  XII.  Fig.  6. 

13.  Re  VOLUTE  {Beoolutai).    When  they  roll  outwards. 

14.  Spiral  (Spirales).     When  they  are  convoluted  spi- 

rally.    Plate  XXV.  Fig.  31. 

15.  (Rigid  Bigida).     When  th^y  are  very  stiff  and  in- 

flexible.— Ex.  LibeUidinch  Fulgora.     Plate  XII. 
Fig.  12,  15. 

f.  reposition. 

1.  Hidden  {Receptee).   Antennae  which  when  the  ani- 

mal reposes,  are  hidden  under  the  head  or  trunk. 
— Ex.  The  LamellicomSf  Elater,  Belostoma. 

2.  Exposed  (Apertie).    Antennas  which  when  the  ani- 

mal reposes  are  not  concealed. — Ex.  Cerambyx. 

g.    FIGURE  and  SIZE. 

1.  Setaceous  {Setacea).     Long  flexile  antennae  which 

taper  somewhat  from  the  base  to  the  apex.    Plate 
XL  Fig.  1. 

2.  Setiform  {Setiformes).    Short  rigid  antennae  which 

taper  from  the  base  to  the  apex  like  a  bristle. 
Plate  XII.  Fig.  14—16. 

3.  Capillary  (CapiHar(?5).  Antennae  nearly  as  slender 

as  a  hair.     Pirate  XL  Fig.  2. 
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4.  Filiform  {Filiformes).   Antennae  every  where  of  an 

equal  thickness.     Plate  XI.  Fig.  3. 

5.  Thick  (Croxs^).   Antennae  disproportionably  thick. 

Plate  XII.  Fig.  29. 

6.  Incrassate  {Incrassatce).    Antennae  disproportion- 

ably  thick  in  any  part :  at  the  base^  middle^  or  apex. 
Plate  XXV.  Fig.  34,  19,  7. 

a.  Gradually  Incrassate  {Sensimlncrassata).  Whoi 

they  grow  gradually  thicker  from  .the  base  to  the 
apex.     Plate  XXV.  Fig.  10. 

b.  Suddenly  Incrassate  (5t<&ito/n^a^5ato).   When 

they  grow  suddenly  thicker  in  any  part.     Plate 
XXV.  Fig.  18,  19,  24. 
?•  Broad  {Liota).     Antennae  dispropordonably  Kxnde. 
Plate  XXV.  Fig.  24. 

8.  Dilated  {Dilatata).     When  tliey  are  dispropor- 

donably wide  in  any  part ;  base,  middle^  or  apex. 
Plate  XXV.  Fig.  12.    Plate  XII.  Fio.  1,  20. 

9.  Slender  (Tenues).    When  they  are  disproportion- 

ably  slender.    Plate  XI.  Fig..  2. 

10.  Attenuate  {Attenuatai).    Antennae  disproportion* 

ably  slender  in  any  part;   base,  middle^  or  apex. 
Plate  XXV.  Fig.  8,  21,  34. 

a.  Gradually  Attevv ate  {Sensim  At fenuaia).  When 

they  grow  gradually  more  slender  from  the  base 
to  the  apex.     Plate  XL  Fig.  7. 

b.  SvDDEVLY  Attejuv ATE  {Subilo  Attenuat^je).    When 

they  grow  suddenly  slender  in  any  part.     Plate 
XII.  Fig.  1.     Plate  XXV.  Fig.  18,  34. 

11.  Fusiform  {Fusiformes).     Antennae  thickest  in  the 

middle  and  tapering  more  or  less  towards  each 
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extremity.    Plate  XL    Fig.  5.     Plate  XXV. 

Fig.  8. 
12.  Prismatic  {Prismaticales).      Antennas  with  three 

nearly  equal  sides.     Plate  XI.  Fig.  6. 
IS.  EjgsiwoRM  {Enstformes).    Antennas  compressed  and 

three-*sided,  with  one  side  much  narrower  than 

either  of  the  others.     Plate  XI.  Fig.  7* 
H.  Falciform  {Falciformes).  When  the  Clavola  of  the 

Antennct  grows  gradually  narrower  towards  the 

apex,  and  is  arcuate  or  incurved  so  as  to  resemble 

a  skUe.     Plate  XI.  Fig.  8. 

15.  Nodose  {Nodosa).  When  antennae  have  one,  two, 

or  more  joints  larger  than  those  which  precede  or 
follow  them.     Plate  XII.  Fig.  5. 

16.  MoNiLiFORM  {Momliformes).    Antennae  consisting 

of  oval  or  globular  joints  so  as  to  resemble  a  neck- 
lace of  beads.     Plate  XI.  Fig.  9. 

17.  Dehtate  {Dentata).     Toothed  with  teeth  whose 

sides  are  eqmU    Plate  XI.  Fig.  10. 

18.  Serrate  (&rra/^p).  Toothed  with  teeth  whose  sides 

are  unequal  like  those  of  a  saw.    Plate  XI.  Fig. 
11.     Plate  XXV.  Fig.  8. 

19.  Biserrate  {Biserratce).    So  toothed  on  each  side. 

Plate  XXV.  Fig.  18. 

20.  Imbricate  {Imbricata).    When  the  summit  of  each 

joint  is  incumbent  upon  the  base  of  that  which 
precedes  it     Plate  XI.  Fig.  12. 

21.  Distichous  {Distichai).     When  the  joints  in  gene- 

ral terminate  in  2ifork»    Plate  XI.  Fig.  13. 

22.  CiRRATE  {Cirrata).    When  the  joints  terminate  in 

a  pair  of  curling  hairy  branches  resembling  ten^ 
drils.     Plate  XXV.  Fig.  4. 
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23.  Flabellate  (Flabellat^).     When  the  anteniifle  on 

one  side  send  forth  from  the  joints,  except  those 
at  the  base,  long  flat  flexile  branches,  which  open 
and  shut  like  the  sticks  of  a  Jim.  Plate  XL 
Fig.  17. 

24.  Bf FLABELLATE  {BifUxheUaUB).     When  they  are  flar 

bellate  on  both  sides.     Plate  XXV.  Fig.  11. 

25.  Pectinate  (P^c/znfl/d?).   Antennae  furnished  on  one 

side  with  a  number  of  parallel  stifle  branches,  re- 
sembling somewhat  the  teeth  of  a  comb.  Plate 
XXV.  Fig.  25.     Plate  XI.  Fig.  14. 

26.  Bipectinate  {BipectinaUe).      Pectinate  on  both 

sides.     Plate  XXV.  Fig.  22. 

27.  Duplicato*pectinate  {Duplicato^ectinaUe).    Bi- 

pectinate with  the  branches  on  each  side  alternately 
long  and  short.     Plate  XL  Fio.  15. 

28.  Ramose  {Ramosai).     Antennas  furnished  on  one 

side  with  two  or  diree  irregular  longish  branches. 
Plate  XL  Fig.  18. 

29.  Furcate  {Furcaice).     Antennae  divided,  at  the  end 

into  two  prongs  or  branches.  Plate  XL  Fig.  19. 
Plate  V.  Fig.  3. 

30.  Bipartite  {Bipartite).    When  they  are  divided  to 

the  base  into  two  nearly  equal  branches.  Plate 
XXV.  Fig.  20. 

31.  Palmate  (Palmata).     Very  short  antennae  which 

send  forth  externally  a  few  long  finger-shaped 
branches,  giving  them  some  resemblance  otahafuL 
Plate  XL  Fig.  24. 

32.  Irregular  (Irregulares).     When  the  joints  of  the 

antennae  vary  so  much  in  size  and  shape  that  they 
cannot  well  be  defined.     Plate  XL  Fig.  22. 
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h.   TERMINATIOW, 
«.    V^aSATILE  ANTENNjE. 

1.  SuBULATK  (Subulatie),    When  they  terminate  in  a 

minute  joint,  much  slenderer  than  the  preceding 
one.     Plate  XII.  Fig.  16. 

2.  SfiTiGEBOus  {Setigera).    When  they  terminate  in  a 

bristle.  Plate  XIL  Fig.  U,  15.  Plate  XXV. 
Fig.  29. 

3.  Capillaceous  {Capillaeea).  When  they  terminate 

in  a  fine  capillary  joint.    Plate  XII.  Fig.  1. 

4.  MucRONATE   (Mvcronala).      When    they  termi- 

nate in  a  short  point  or  mucro.  Plats  XII. 
Fig.  2. 

5.  Uncinate   (Uncinaia).     When  their  apex  is  in- 

curved so  as  to  form  a  kind  of  hook.  Plate  XII. 
Fig.  8. 

6.  Unguiculate  ( Unguiculatie).     When  they  termi- 

nate in  a  hard  homy  incurved  sharp  claw  resem- 
Uing  those  of  the  tarsi  of  insects.  Plate  XXV. 
Fig.  16.  a. 

7.  Clavate  {Clavata).     When  their  apex  grows  gra- 

dually thicker.  Plate  XIL  Fig.  4.  Plate  XXV. 
Fig.  7,  14. 

8.  Capitate  (Capitata).    When  they  terminate  sud- 

denly in  a  larger  knob  of  one  or  more  joints. 
Plate  XIL  Fig.  8—10,  and  XXV.  1—3,  5,  6. 

a.  Fissile  Knob  {Capiitdumjtssile).     When  it  is  di- 

vided into  several  lamina  which  the  insect  can 
open  and  shut     Plate  XXV.  Fig.  1—3,  5. 

b.  Tunicate  Knob  {Capitulum  tunicatum).      When 

the  laminas,  at  least  on  one  side,  appear  to  inoscu- 
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late  or  to  be  imbedded  in  each  other.  Plate  XII. 

Fig.  8.     Plate  XXV.  Fig.  5,  6. 
c.  Perfoliate  Knob  {Capitulum  perfoliattm).  When 

the  joints  ofthe  knob  are  connected  by  a  pedide, 

which  has  the  appearance  of  passing  through  them. 

Plate  XIL  Fig.  10. 
A  Solid  Knob  {Capiitdum  solidum).    When  the  knob 

consists  of  a  single  joint,  or  if  of  more,  exhibits 

very  faint  traces  of  their  separation.     Plate  XII. 

Fig.  9.     Plate  XXV.  Fig.  S3. 
€.  Inflated  Knob  {Capiitdum  in/latum).    When  the 

knob  is  disproportionably  large,  and  looks  as  if 

blown  out     Plate  XII.  Fig.  28.    Plate  XXV. 

Fig.  9. 

fi.   INVERSATILE  ANTENNA. 

1.  Setigerous  {Setigene)*     Antennae  furnished  with 

a  terminal  bristle.  Plate  XII.  Fig.  14 — 16, 21, 
22.     Plate  XXV.  Fig.  29. 

a.  Globiferous  {Globifene).     When  the  setigerous 

joint  is  larger  than  the  preceding  one,  and  globose. 
Plate  XII.  Fig.  12. 

b.  Angustate   {Angustata).      When   the  setigerous 

joint  is  not  conspicuously  larger  than  the  preced- 
ing one.     Plate  XII.  Fig.  14,  15. 

2.  Aristate  (-4m/a/^).  Antennae  terminated  by  a  va- 

riously shaped  flat  joint  longer  and  usually  larger 
than  the  preceding  one,  laterally  setigerous. 
Plate  XII.  Fig.  21,  22. 

a.  Setarious  (Setaria:).     When  the  awn  or  bristle  is 

naked.     Plate  XII.  Fig.  21.  a. 

b.  Plumate  (Pltmata).     When  the  awn  is  feathered. 

Plate  XII.  Fig.  22.  a. 
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3,  FiLATE  (Ftlata).  When  inversatile  antennse  have 
neither  a  termmal  nor  a  lateral  bristle.  Plate 
XIL  Fig.  17—20. 

a.  Simple  {Simplices).    When  the  last  joint  is  exarti- 

ctdate.    Plate  XII.  Fig.  17,  18,  20. 

b.  Compound  (Composita).    When  the  last  joint  is  it- 

self  ohsolete}j  Jointed.    Plate  XII.  Fig.  19.  a. 

I.  pubescence. 

1.  Verticillate  [yerticillata).    Antennae  beset  with 

hair  in  whorls.     Plate  XII.  Fig.  27. 

2.  Plumose  (Plumosa).    Antennae  feathered  on  all 

sides  with  fine  long  hair.     Plate  XII.  Fig.  24. 

3.  CiLiATE  {Ciliata).     Antennae  fringed  with  parallel 

hairs  on  each  side.     Plate  XI.  Fig.  16. 

4.  Fimbriate   {Fimbriata).    Antennae  fiinged  with 

parallel  hairs  on  one  side. 

5.  Barbate  (Barbatce).     Antennae  hairy  on  one  side. 

Plate  XII.  Fig.  26. 

6.  Fasciculate  {Fascictdata).     Antennae  having  se- 

veral bundles  of  hair.     Plate  XXV.  Fig.  32. 

7.  Scopiferous  (&opj/b*^).  When  they  are  furnished 

with  one  or  more  dense  brushes  of  hair.     Plate 
XIL  Fig.  25.  a.    Plate  XXV.  Fig.  17. 

k.  articulation. 

1.  ExARTicuLATE  {Exarttculota).  Without  visible  ar- 

ticulations. 

2.  BiARTicuLATE  {Biartictdotce).     Consisting  of  two 

joints.  / 

3.  Tri ARTICULATE    {Trtarticulatoi).      Consisting    of 

three  joints. 
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4.  QuADRiARTicuLATE  {Quodriaritculaidt).  Consistiiig 

of^wr  joints. 

5.  MuLTi ARTICULATE  {Multiarticulatie)^  Consisdngof 

many  joints. 

L  JOINTS. 

1.  Campanulate  {Campantdata).  Bell-shaped.  When 

the  joints  are  obconical,  with  the  vertex  of  the  cone 
rounded. 

2.  Pateriform  {Pctterifotmes).    When  the  joints  are 

somewhat  dilated  and  very  shorty  shaped  some- 
thing like  a  shallow  bcmU 
8.  Patellate  {Patellata:).  When  the  whole  joint  is 
dilated  and  shaped  something  like  a  patella  or 
platter. — Ex.  Prosopis  dilatata  (Melitta*.  b.  K.) 
Plate  XXV.  Fig.  12.  a. 

4.  LoBATE  {Lobatce).    When  they  are  expanded  at 

the  tip  into  a  lobe. — Ex.  Bdostoma^  Cerocoma. 
Plate  XL  Fig.  21,  22. 

5.  ToRULOSE  {Tortdosis).    When  they  are  a  little  tu- 

mid. 

m.   APPENDAGES. 

1.  AuRicuLATE   {Aurictdatai)*     When  they  have  an 

ear-like  process  at  their  base.— Ex.  Ch/rinuSj  Par- 
nus.  Plate  XII.  Fig.  29.  a.  Plate  XXV. 
Fig.  28.  a. 

2.  AFVE^mcvLATE  {Jppendiculata).  When  they  have 

one  or  two  antenniform  processes  at  their  base. — 
Ex.  Otioceruu    Plate  XXV.  Fig.  29.  b. 
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III.  TRUNK  {TRUNCU3). 

1.  MoNOMEROus  {Mon(merus).    When  the  trunk  has 

no  suture  or  segmenU^Ex.  Araneidea. 

2.  Dimerous  {Dimerus),    When  the  trunk  consists  of 

two  greater  segments. — Ex.  CoUoptera,  &c. 

3.  Trimerous  {Trimerus).     When  the  trunk  consists 

oi  three  greater  segments. — Ex.  Neuroptera^  &c. 

4.  IsTHMiATE  [Isthmiatus).  When  an  isthmus  is  formed 

between  the  Prothorax  and  Elytra^  either  in  con- 
sequence of  the  former  being  constricted  behind 
so  as  to  form  a  neck,  or  the  scutellum  not  being 
interposed  between  the  elytra  at  their  base,  or  the 
chief  part  of  the  mesothorax  not  being  covered  by 
the  prothorax.'— Ex.  Clerus,  Passalusj  and  Spon- 
dylis. 

i.  MANITRUNK  {Manitbuncus). 

a.    PROTHORAX* 

1.  CtYVtivoRM  (Cli/petformis).     When  the  prothorax 

by  its  magnitude  and  distinct  separation  forms  one 
of  the  most  conspicuous  pieces  of  the  upper  side  of 
the  trunk,  so  as  nearly  to  represent  the  whole 
thorcuc  i  the  mesothorax  and  metathorax  being 
mostly  hidd^  by  the  elytra  and  other  organs  for 
flight. — Ex.  ColeopterOf  Orthoptera^  &c.  Plate 
VIII.  Fig.  1,  10. 

2.  CoLLiFOUM  {Collt/armis).     When  the  prothorax  is 

short  and  narrow,  and  not  so  conspicuous  as  the 
other  pieces  of  the  trunk. — Ex.  LibelMina. 
Plate  IX.  Fig.  6. 
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3.  Cerviculate  (Cervictdatus).    When  the  prothorax 

is  elongate,  attenuate,  and  distinguished  from  the 
Antepectus  by  no  suture;  so  as  to  form  a  distinct 
and  usually  long  neck.     Plate  III.  Fig.  6. 

4.  Evanescent  (Evanescens).     When  no  distinct  pro- 

thorax  is  discoverable  or  it  is  only  represented  by 
membrane. — Ex.  Most  Hymenoptera^  Diptera^  8cc 

5.  Margtnate   {Marginatus).     When  an  impressed 

line  or  channel  separates  the  edge  of  the  protho- 
rax from  the  rest  of  its  sur&ce,  and  so  forms  a 
margin.'— Ex.  HarpaluSy  &c 

6.  Immarginate   {Immarginatus).    When  it  has  no 

such  margin. — Ex.  The  Rhyncophorous  beetles. 

7.  Explanate  {Explanatm).     When  its  sides  are  so 

depressed  and  dilated  as  to  form  a  broad  margin. 
•^Ex.  Neci^ophoruSf  Silpha. 

S.  Emarginate  (Emarginatus).  When  a  segment  of 
a  circle  is  taken  out  of  its  anterior  part  for  the  re- 
ception of  the  head. 

9.  Ambient  {Ambiens).  When  this  sinus  is  so  large 
as  to  receive  the  whole  head. — Ex.  Chilocorus. 

10.  CiRCUMABfBiENT  (CircMmami/^5).     When  its  sides 

are  elongated  anteriorly  and  curve  inwards,  their 
ends  lapping  over  each  other  and  the  head,  so  as 
to  form  a  circle  round  the  posterior  part  of  the 
latter,  and  leave  a  space  open  for  the  eyes  to  see 
objects  above  them. — Ex.  Helens. 

11.  Clypeate  {Clypeatus).     When  it  quite  covers  and 

overshadows  the  head. — Ex.  Lampyrisy  Cassidth 
Cossyphus. 

12.  Cucullate  {CucuUatus).     When  it  is  elevated  into 

a  kind  of  ventricose  cowl  or  hood  which  receives 
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the  head. — ^£x.  Dktyonota  crassicomis.    Plate 
Xni.     Fig.  18.  a ». 
IS.  Alate  (Alatus).    When  its  sides  are  expanded  into 
a  kind  of  wing. — Ex.  Dictyonota  crassicomis. 

14.  AuRicuLATE  {Auriculaius).     When  it  expands  on 

each  side  into  two  processes  resembling  ears. — Ex. 
Ijcdra  auriia. 

15.  Angulate   {Angtdatus).     When  its  sides  or  base 

jut  out  into  one  or  more  angles. — Ex.  Copris. 

16.  Cruciate  {Crucialus).     ^lien  it  has  two  elevated 

longitudinal  obtusangular  lines,  the  angles  of  which 
approach  each  other  in  its  middle,  so  as  nearly  to 
form  a  St.  Andrew's  cross. — Ex.  Locusta.  Plate 
XIII.  Fig.  17. 

17.  Obvolving  {Obvolvens).     When  there  are  neither 

ora  nor  suture  to  separate  it  from  the  antepectus. 
— Ex.  Stenus^  Curculio  L. 

18.  Pulvinate  (Ptdvinatus).     When  in  consequence  of 

being  d^ressed  in  one  place,  it  seems  to  puff  out 
in  another. — Ex.  AleockaracanaHculatafpicea,  &c. 

19.  Producted  {Productus).     When  behind  it  termi- 

nates in  a  long  scutelliform  process  which  covers 
the  MesothoraXf  Metathorax^  and  great  part  of  the 
Abdomen.^^^x.  Acrydiumy  Centrotus. 

b.  antepectus. 

1.  TfLKCBm^KTZ  {Trachelattm).  When  of  itself  it  forms 

a  neck,  the  prothorax  being  represented  <mly  by 
membrane. — Ex.  Xiphydria. 

2.  Unarmed  {Inerme).     When  it  has  no  prosternum. 

— Ex.  The  Bhyncophorous  beetles. 

■  Curtis,  Brit.  Ent,  t.  154. 
VOL.  IV.  Z 
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8.  Armed  {Armattm).  When  it  Ao*  a  prosterr.um. 
N.B.  These  two  last  terms  may  be  extended  also  to 
the  Medipectus  and  Postpectus,  And  also  to  At 
whole  together.  Thus,  (f  there  was  no  Stemum  at 
aU^  it  should  be  called  Pectus  inerme;  and  tfom 
existed  in  all  these  divisions  of  the  breast^  ii  wvld 
be  Pectus  armatum. 

c.  ARM  [BracMum)k 
a,  CUBIT  {Cubitui). 

1.  Clypeate  {Clypeains).     When  a  ooncavtxonvex 

plate  b  affixed  to  the  outside  of  the  cubit— Ex. 
Craho  dypeaius^  sctUatus^  &c.  cj.  Plate  XV. 
Fig.  S.  a. 

2.  Palmate  (Palmatus),     When  towards  the  apex  the 

cubit  is  armed  laterally  with  several  divaricate 
spiniform  teeth. — Ex.  Scariies^  divina.  Plate 
XV.  Fig.  5. 

3.  Digitate  {Digitatus).     Whai  the  apex  of  the  cu- 

bit is  divided  into  several  long  teeth  or  fingers. 
—Ex.  Gryllotalpa.  Plate  XV.  Fig.  6. 

4.  Dolabrate  {Dolabratus).    When  the  apex,  of  the 

cubit  is  dilated  and  shi^d  somethmg  like  the 
head  of  a  hatchet     Plate  XV.  Fig.  4. 

/6.  HAND  (Mantu), 

1.  Patellate  (Pa^rfioto).     When  several  joints  of  the 

hand  are  dilated  so  as  to  form  an  orbicular  patella 
furnished  underneath  either  with  suckers,  or  a 
dense  brush  of  Iwurs.— Ex.  DiftiscusSy  Stofh/^i- 
nus.    Plate  XV.  Fio.  9. 

2.  Scutate   {Scutata).    When  a  single  joint  of  the 
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hand  is  dilftted  into  a  broad  scuti&>rm  plate. — Ex. 

Hydropkilus  piceus  S .  Plate  XV.  Fig*  8. 
S.  Staiau«AT£  {Sbrigilata).     When  on  the  inner  side 

of  the  first  joint  of  the  hand  or  pakn  the  segment 

of  a  drcle  is  taken  out  at  the  base  opposite  to  the 

q>ur»  the  sinus  bdng  often  pectinated  with  spines. 

—Ex.  Apis^.  PukTE  XXVII.  Fig.  se.  a. 
4.  AuBicuLATE  {Auriculata).     When  any  of  the  joints 

are  externally  dilated  into  an  auriform  process. 

—Ex.  Gryllotalpa.     Plate  XV.  Fig.  6.  f. 

ii.  ALITRUNK  {Autruncus). 

1.  Buried  {Sepultus),  When  its  upper  surface  is  wliolly 

or  nearly  covered  and  hidden  by  the  thorax,  elytra 
or  other  organs  of  flight  **. — Ex.  Coleoptera^  Or- 
thoptera. 

2.  Revealed  {Revelatus),     When  it  is  not  so  covered, 

but  is  equally  conspicuous  with  the  Prothorax^  or 
even  more  so. — Ex.  Neuroptera^  Hymenqptera^ 
Diptera*     Atractocenis  in  Coleoptera, 

3.  Coalite  (Coalitus),     When  it  is  not  separable  into 

two  segments,  the  Medipectus  and  the  Postpedus 
forming  one  piece. — Ex.  Cimex  L. 

4.  Bisected  {Bisectus),     When  it  is  separable  into 

two  segments. — Ex.  Lamellicom  beetles, 

a.  mesothorax. 

a,  COLLAR  {CoUarc), 

1.  Uncovered  (Apertum).     When  it  is  not  concealed 

"  Monogr.  Ap.  AngL  i.  97.  <•  xii.  Apis  ••.  c.  1.  Neut./.  21.  tL 
^  This  term  may  be  applied  to  the  Mesoihortur  in  heteropterous 

Hempterti^  in  which  that  part  lies  buried  under  the  Proihorax, 

Plate  VIU.  Fig.  20.  i,  *. 

Z2 
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by  the  diield  of  the  prothorax.— Ex.  Hymeruh 
ptera. 

2.  CoYERED  ( Tectum^  When  it  is  quite  concealed  by 
the  prothorax. 

S.  Areate  {Areatum\  When  it  is  larger  than  the 
prothorax,  and  terminates  towards  the  wings  in 
two  oblique  areas,  inclosed  by  a  ridge  often  crown- 
ed anteriorly  with  little  teeth. — Ex.  X^ibelbdiruu 
Plate  IX.  Fig,  7.5*,  a.  N.B.  The  space  between 
these  areas  isJUted  with  a  membrane  capable  xjf  ten- 
sion and  relaxation^  which  inJUght  causes  them  to 
approach  to  and  recede  Jrom  each  other. 

4.  Amplectent  (Amplectens).    When  posteriorly  it  is 

so  curved  as  to  form  a  large  sinus  which  embraces 
the  dorsolnm. — Ex.  Vespa  L.  Plate  IX.  Fig. 
11.  g-. 

5.  Phonetic  {Phoneticum).     When  its  posterior  an- 

gles, approaching  the  wmgs,  cover  the  vocal  spira- 
cles*.—Ex.  Hymencptera. 

/3»  DOESOLUM. 

1.  Thoraciform  {Thoraciforme).  When  it  forms 
the  principal  part  of  the  upper  surface'  of  the 
trunk.— *>Ex.  Bombusy  Apis^  Vespa  &c  Plate  IX 
Fig.  W.v. 

y.  SCUTELLDM. 

1.  Distinct  (Distinctum).   When  it  is  separated  from 

the  d<Mrso]um  by  a  suture.— Ex.  Hymenoptera^ 
Diptera.     Plate  IX.  Fig.  11,  19,  &c  K 

2.  Coalite  (Coalitum).     When  it  is  not  separated 

*  Chabrier  Sur  le  Vol  des  Insectes,    Mem,  du  Mus,  t.  viiL  55. 
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from  the  dorsolum  by  a  suture.— Ex.  CoUopteroj 
8cc    Plate  VIIL  Fig.  8.  k\ 
3.  ScuTELLATE  [Insectum  scutellatum).   An  insect  hav- 
ing a  visible  scuUUum. — Ex.  MelolorUha. 

a.  Rejected  {Ttejechmi).     When,  though  visible,  it 

does  not  intervene  between  the  elytra  at  their  base. 
—Ex.  Passabis. 

b.  Received  {Receptum).    When  it  intervenes  between 

the  elytra  at  their  base. — Ex.  Most  scutellate  0>- 
leoptera. 
^  Exscutellate  {Insechm  exsctdeUaium).    When  an 
insect  has  no  visible  scutellnm,  \i  being  wholly  co- 
vered by  die  Prothorax. — Ex.  Coprts. 

5.  Ascending  (Ascendens).    When  it  curves  upwards 

from  the  dorsolum. — Ex.  Sagreu 

6.  Tabular  {Tabtdare).     When  it  is  elevated  on  a 

footstalk  above  the  dorsolum,  and  forms  a  tabular 
or  flat  surface.— Ex.  Elater. 

7.  Qbumbr ANT  (O&umiranf).    When  it  overhangs  the 

metathorax. — Ex.  Musca.  Plate  IX.  Fig.  19.  V. 

I,   8ASE-COTE&8  {Teguloi). 

1.  CoMCHiFORM  {Canchjformes).     When  they  are  a 

semicircular  concavo-convex  scale  something  re- 
sembling the  valve  of  a  bivalve  shell. — Ex.  Ify- 
menoptera.     Plate  IX.  Fio.  11,  \2.  g". 

2.  Laciniform  {Laciniformes).    When  tfiey  are  long, 

of  an  irr^ular  shape,  and  appear  like  lappets  on 

each  side  of  the  trunk.— Ex.  Lithosia,  &c  Plate 

IX.  Fig.  5.» 

*  In  manj  moths,  particularly  SpUosoma  octdaria^  and  affinities^  the 
insect  looks  as  if  its  neck  was  ornamented  with  a  beautiful  tippei 
formed  by  the  Patagia,  and  its  shoulders  by  these  lappeU. 
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f.  BLYTaA. 

I.  Base  (Basis).    The  part  next  the  Prothorax. 
-2.  Apex  {Apex).    The  part  next  the  Anus. 

3.  Humeral  Angle  (^ngti/tM  J9b»^a/f 5)*    Thi^  exte- 
rior basal  angle. 

4.  ScuTELLAR  Angle  {Angulus  ScuteUaris).    The  m- 

ierior  basal  angle. 

5.  CoLEOPTRA  (Coleoptra).    The  two  elytra  spoken  of 

together. 

6.  Spinigerous    (Spinigera).     When   the   CoUaptra 

have  a  spine  common  to  them  both. — Ex.  Cassida 
bidens. 

7.  AuRicuLATE  (Auriculata).     When  the  Elytra  have 

an  elongate  process  at  the  shoulders. — fbc  Cassida 
bicarniSf  Taurus^  &c. 

8.  Intire  {Integra).    When  they  have  neither  abbre- 

viations nor  hicisions. 

9.  Fastigiate  [Fastigiata).   When  of  equal  or  greater 

length  than  the  abdomen,  and  transverse  at  the  end. 
10.  Truncate  (Truncata).     When  they  are  shorter 
than  the  abdomen,  and  transverse  at  the  end. 

II.  Abbreviate  (^AArCT;/a/a).    When  they  are  shorter 

than  the  abdomen,  but  cover  more,  than  half  its 
length.     Plate  I.  Fig.  4. 

12.  Dimidiate  {Dimidiata).      When  they  are  about 

half  the  length  of  the  abdomen.  Plate  I.  Fig>5. 

13.  Very  Short  {Brevissima).     When  they  are  not 

half  the  length  of  the  abdomen.     Plate  I.  Fig. 
2,  3,  7. 

14.  Mutilate  (Mutilaia).      When  they  appear  www- 

turally  short  or  curtailed  as  if  mutilated. — Ex. 
Acrydium. 


15.  Subulate  {Stdmlata).  When  they  are  attenuated 
toTOrds  the  end.— Ex.  Sitaris  humeralis. 

16-  Elongatb  {Ebmgata).  When  they  extend  beyond 
the  anus. — Ex.  Trox. 

17.  Obvolving  {Olrvolventia).    When  their  Epipleura 

cover  a  considerable  portion  of  the  sides  of  the 
alitrunk.     Plate  XXVIII.  Fig.  7. 

18.  CoMPUCAKT  (Camplicantia).    When  they  lie  a  litde 

over  each  other.— Ex.  Meloe.  Plate  I.  Fio.  6. 

19.  Dehiscent  {DehiscerUia).    When  they  diverge  a 

little  at  the  apex.— Ex.  Pyrochroa. 

20.  Ampuate  {Ampliata).     When  they  are  dispropor- 

tionably  wide  at  the  end.— Ex.  Lycus  fasciatus. 
Plate  XIIL  Fig.  20. 

21.  Plicate  {Plicata).     When  they  have  two  or  three 

contiguous  abbreviated  furrows  which  exhibit  the 
appearance  of  folds.— i^x.  Pselaphida. 

22.  PerfobaTe    (  Perforata  ).      When   a  little  hole 

appears  drilled  through  them.— Ex.  Cassidaper- 

Jbrata. 
N.B:  Many  of  the  above  terms  will  apply  to  Tegmina, 
Hemelytra,  Wings,  &c. 

"A   Side-covers  (-E^/'^'^). 

1.  Marginal  {Marginales).     When  tliey  are  only  an 

inflexed  continuaticMi  of  the  margin.— Ex.  Bun 

prestis. 

2.  DiscoiDAL  {Discoidales).    When  they  are  a  process 

from  the  disk  of  the  under  surface  of  th^  elytra.— 
Ex.  Lampyris,  Cossyphus,  Cassida,  Notoclea*. 

*  Neither  Chrysomela  nor  Imatidium  have  a  discoidal  Epipleura  ; 
which  furnidics  a  further  proof  that  Notoclea  is  distinct  from  Ckry- 
someh,  and  Imatidium  from  Cassida. 
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^.  TE6MINA. 

1.  FfiNESTRELLA  {FenestreUo).  A  transparent  eye-like 

spot  in  the  Anal  Area  of  the  Tegmina  of  Acrida 

2.  CoNVOLVENT  (Conw/ven//a).    When  the  ^mz2  ^m( 

is  horizontal,  incumbent  on  the  back  of  the  insect 
and  forms  a  right  angle  with  the  rest  of  the  t^ 
men,  which  is  vertical  and  covers  the  sides. — Ex. 
Locusta.  N.B*  In  this  case  the  Anal  Area  of  one 
Tegmen  caoers  that  of  the  other, 
S.  Aliform  {Alifbrmia),  When  their  substance  ap- 
proaches to  membrane,  and  they  nearly  resemble 
Wings, — Ex.  Most  Homopterous  Hemiptera. 

D.   HEMBLYTEA. 

1.  Obtected  {Obtecta).     When  the  Hemelytra  are 

covered  by  a  scutelllform  mesothorax. — Ex.  &tt- 
tellera. 

2.  Detected  (Detecta),     When  they  are  not  so  co- 

vered.— Ex.  Most  Heterqpterous  Hemiptera. 

4,  WIN68  (AUb). 

A.  Dendminatioii. 
1.  Anterior  {Anticai).     The  fore  or  upper  wings. 

a.  Superior  {Superiores).    ITie  anterior  wings  are  so 

denominated  if  when  at  rest  they  are  placed  upon 
the  posterior  wings. — Ex.  Hymenoptera. 

b.  Primary  (Primores).     The  anterior  wings  are  so 

denominated  if  when  at  rest  they  are  not  placed 

*  For  the  reason  of  this  change  of  the  name  of  Loctuta  F.,  see 
Zool.  Joum,  N*  iv. 

An  Acrida  with  this  spot  is  figured  by  Professor  Lichtenstdn. 
Linn,  Trans*  iv.  t,  v.  A. 
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iipon  the  posterior. — 'Ejl.  Lepidoptera  diuma^ 
Ldbelhdina. 

2.  Posterior  {Postka).   The  hind  or  lower  wings. 
(u  Inferior  (Inferiores).    The  posterior  wings  are  so 

denominated  if  the  anterior  wings,  when  at  rest, 
are  placed  npon  them. 
&  Secondary  {Secundaria).  The  posterior  wings  are 
so  denominated  if  the  superior  wings,  when  at  res^ 
are  not  placed  upon  them. — Ex*  Lepidoptera 
diumoy  LibeUulina. 

B.  Magnitode. 

3.  Equal  {Mquales).    When  the  four  wings  are  of 

equal  length. — Ex.  LibeUvUna. 

4.  Unequal  {Inaquaks).   When  they  are  not  of  equal 

length. — Ex.  Hymenoptera. 

C,  ComplicatioD. 

5.  Plane  {Plana:).    Flat  wings  that  are  neither  plica- 

tile  nor  tumid. — Ex.  Apis. 

6.  Tumid  {Tumida).    When  the  membrane  between 

the  nervures  that  form  an  areolet  is  bigger  than 
the  areolet,  which  gives  it  convexity. — Ex.  The 
Serrifera  or  saw^ies.  N.B.  The  object  of  this 
structure  is  to  expose  a  larger  surface  to  the  action 
of  the  air. 

7.  Plicatilx  {Plicatiles).   When  the  wings  at  rest  are 

fcAded  in  one  or  more  longitudinal  plaits. — Ex. 
Fespa  L. 

8.  Dupucatile  {Duplicatce).     When  they  are  folded 

transversely. — Ex.  Coleoptera. 

9.  Convolute  {Comooiuta).    When  the  wings  so  en- 

velope the  body  as  to  give  it  a  cylindrical  form. — 
Ex.  Crambus. 
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\0.  Incumbent  {IneumbenUs),  Wings. which  when  at 

rest  cover  the  back  of  the  insect— Ex.  The 
Noctuidae^  Oeometra. 

11.  Cruciato-complicate  ( Cruciato-eau^ieata). 

Wings  crossed  and  folded. — Ex.  PetUatomoj  &c 

12.  Cruciato-incumbent        (  Cruciat(hincumbetUes). 

Wings  crossed  but  not  folded^  and  covering  the 
back.-^£x.  Apis. 
IS.  Extended  {ExtensiB).     Wings  that  when  at  rest  do 
not  lie  upon  the  body. — Ex.  Libellula^  JEskna,  &c 

a.  Expanded  {PatenUs).  Wings  that  when  at  rest  are 
horizontally  extended  and  do  not  cover  each  other. 
— Ex.  Libellula,  &c 

J.  Horizontal  (Horizontales).  Very  narrow  wings 
which  when  at  rest  are  extended  horizotUaU^  form- 
ing  a  right  angle  with  the  body,  and  covering  the 
posterior  wings. — Ex.  Pterophorus  *. 

c.  Erect  (Erecta).  Wings  which  when  at  rest  are 
extended  vertically. — Ex.  Vanessa,  Agriaiu 

d*  Erecto-patent  {Ereclo-pafentes).  When  the  pri- 
mary .wings  at  rest  are  erect  and  the  secondary 
horizontal. — Ex.  Hesperia. 

e*  CojuviYEUT  {Conmventes).  When  erect  wings  are 
so  closely  applied  to  each  otiier  that  the  corre- 
sponding margins  touch. — Ex.  Vanessa. 

fn  Divaricate  {Divaricates).  When  wings  at  rest  are 
somewhat  erect  but  diverge  from  each  other. 

14.  Patulous  (PatuUe).    When  wings  at  rest  pardy 

cover  each  other. 

15.  Applicant  (Applicantes).     When  wings  at  rest  are 

parallel  with  the  abdomen. — Ex.  Tipula. 

*  Reaum.  i.  /.  xx./.  15—15. 
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16.  DivBROEKT  {Divergentes).    When  wii^  at  rest  re- 

cede from  the  abdomen. 

17.  Deflexed  {Deflexa).     When  wings  at  rest  covei*- 

ing  each  other  are  so  bent  downwards  as  to  imi- 
tate a  roof,  of  whidi  their  interior  margin  forms 
the  ridge. — Ex.  Homopterou$  Hemiptera. 

18.  Reteesed  (Beverste),     When  wings  at  rest  are  de- 

flexed,  but  so  that  the  anterior  margin  c^  the  infe- 
rior projects  beyond  the  anterior  margin  of  the 
superior.^ — Ex.  Oatropaeha  quercifolia.  pLAtB 
XIV.  Fig.  2. 

19.  Bboad  (Z«a^^).  When  the  interior  margin  is  shorter 

than  the  posterior.— Ex.  Papilio. 

20.  Narrow  (Jngusta^).     When  the  posterior  margin 

is  shorter  than  the  interior. — Ex.  Heliconius. 

D,  Shape. 

1.  Falcate  {Falcata).     Wings  having  their  posterior 

margin  concave,  and  the  posterior  angle  acute  and 
curved.— Ex.  Attacus  Atlas.  Plate  XIV.  Fig.  4. 

2.  Digitate  {Digitata:).    Wings  cleft  to  the  base  into 

several  subdivisions. — Ex.  Pterophorns.      Plate 
XIV.  Fig.  S. 
fl.  Radius  [Radius).    A  single  subdivision  of  a  digitate 
wing. 

3.  Caudate  (Caudata).     When  wings  terminate  in  a 

tail-like  process. — Ex.  Papilio  Machaon.     Plate 
XIV.  Fig.  1.  s. 
a.  Bicaudate  (Bicaudata).     Having  two  such  tails. 
Tricaudatce  having  three^  &c. 

E,  Surface. 

1.  Squamate  {Squamata).     Wings  covered  with  mi- 
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nttte  sodes. — Ex.  Lepidoptera.  Plate  XXIL 
Fig.  16.  a^b^Cydj  &c. 

2.  Denudate  {Denudat€e).    When  the  wings  of  Ler 

pidoptera  appear  more  or  less  as  if  the  scales  had 
been  rubbed  aSy  either  partially  or  generally.^-Ex. 
Heliconiusy  Sesioj  Zj/gana,  Nudaricu 

3.  Fenestrate  {Fenestrate).    When  one  or  two  de- 

finite spaces  in  a  Lepidopterous  wing  are  denuded 
of  scales. — Ex.  Attacus  Atlas,  &a 

4.  Bare  {Nuda).    When  wings  have  neither  percep- 

tible hairs  nor  scales.— Ex*  Coleoptera. 
« 

P.  Mai^in. 

1.  Anterior  or  Exterior  {Anterior  ov  Exterior). 

The  outer  margin  of  the  wing,  or  that^Y?m  the 
body.     Plate  XIV.  Fig.  1.  a. 

2.  Interior  (/n^mor).  The  mn^  margin  of  the  wing^ 

or  that  next  the  body.     Plate  XIV.  Fig.  1.  b. 

3.  Posterior  {Posterior).    The  terminal  margin  of 

the  wing,  or  apex.    Plate  XIV.  Fig.  1.  c 

4.  Plectrum  {Plectrum).   A  marginal  bristle  stronger 

than  the  rest,  observable  about  the  middle  of  the 
costa  and  standing  out  firom  it. — Ex.  Many  Mm- 
cida. 

G.  Angles. 

1.  Humeral  {Humeralis).  Basal  angle  next  the  head. 

Plate  XIV.  Fig.  1.  d. 

2.  ScuTELLAR  {Scutellaris).     Basal  uigle  next  the  scur 

tellum  or  its  region.     Plate  XIV.  Fig.  I.  e. 

3.  Posterior  (Pos^r/(?r).     (><^^  apical  angle.  Plate 

XIV.  Fig.  1.  f. 
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4.  Aw AL  {Analis).    hmer  apical  angle.     Plate  XIV. 
Fio.  1.  g. 

H»  Net  furcs* 

1.  Nervulet  (Nervulus).    A  little  ne^vure  di^ergiiig 

obliquely  from  the  costal  into  the  disk  of  the  wing 
towards  the  apex. 

a.  Simple  [Simplex).    When  the  tiervulet  does  not 

terminate  in  a  round  punctum. — Ex.  Eulqphus. 

b.  Coronate  {CororuUum).     When  it  terminates  in  a 

round  punctum.— Ex.  Ichneumon  penetrant » 

2.  Neurose  (Neurosa).    Wings  that  have  nervures 

besides  the  marginal  ones. 

3.  Anevrose  {Aneurosa).    Wings  that  have  no  ner- 

vures besides  the  marg^l  ones.— tEx.  Psilus. 

4.  CiRCUMSEPTED  (CfroMR^/^r).     Wiugs  whose  mar- 

gin is  every  where  strengthened  by  a  nervure.— 
Ex.  Tabanus. 

5.  Varicose  {Varicosa).     VHien  the  nervures  are  dis- 

proportionably  swelled  in  any  part — Ex.  Forfi^ 
cula  auricularia.     Plate  X.  Fig.  5. 

6.  Serpentine  (Serpentina).     Nervures  that  run  in  a 

serpentine  direction. — Ex.  Strategus  Jloens 
K.  M.S»>.    Plate  X.  Fig.  4. 

7.  Insulate  {Insulata).    Discoidal  nervures  that  are 

entirely  unconnected  with  any  others,  or  with  the 
base  of  the  wing. — Ex.  Strategus  Aloeus.  Plate 
X.  Fig.  4.  a,  b. 

'  Lkm.  Tram.  v.  /.  iv./.  10, 11.  From  my  ^dmens,  which  are 
not  io  a  very  good  state,  I  cannot  ascertain  whether  this  belongs  to 
any  of  the  modem  genera  into  which  the  Ichnevmowi  minuti  of 
linn^  are  now  di^ded. 

^  To  this  genus  or  subgenus  Scarabctm  Syphax,  AnUtui,  Tiianut, 
&c.  belong. 
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.8.  Uncinate  {Uncmata).  Neryures,  that  after  run- 
ning from  the  base  towards  the  apex,  turn  backi 
and  running  a  little  towards  the  base,  form  a  hooL 
— Ex.  Straiegus  Aloeus.     Plate  X.  Fig.  4.  u 

9.  Recurrent  {Recurrentes).  When  a  nervure,  or  a 
branch  of  it,  after  running  towards  the  apex  of  the 
wing,  turns  back  and  runs  towards  the  base.— Ex. 
.  Sirategus  Aloeus,  &c.  Plate  X.  Fig  4,  /'. 
10.  Connecting  {Connectentes).  Nervures  that  run- 
ning transversely  or  obliquely  connect  the  longi- 
tudinal  ones,  and  so  form  the  areolets. 

/.  Areolets. 

1.  Radiated  (.Bo^'oto).  When  the  areolets  are  chiefly 

formed  by  radiating  longitudinal  nenrures. — Ex. 
Forfiada,  Psychoda.     Plate  X.  Fig.  5,  IS. 

2.  Are  ate  (Areata).     Radiated  with  a  large  basal 

area. — Ex.  Papilio  and  many  other  LepidopteraK 
Plate  X.  Fig.  6. 
S.  Areolate  (Areolatce).  When  the  surface  of  the 
wing  is  divided  into  various  areolets. — Ex.  Diptera, 
Hymenoptera,  and  most  Neuroptera,  Plate  X. 
Fig.  7—14. 

4.  Reticulate  {Retictdata).     When  the  areolets  are 

extremely  small  and  infinitely  numerous. — Ex.  Li- 
bellulina,     Plate  III.  Fig.  5. 

5.  Open  {Apat^e),     Areolets  that   terminate  in  the 

margin  of  the  wing,  or  that  are  not  surrounded 
on  all  sides  by  nervures. 
a.  Marginal  {Marginales).    Open  areolets  that  ter- 

'  Jones.    Linn.  Tram.  ii.  t.  viii./.  1,  3—6,  8. 
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minate  in  the  margin. — Ex.  TeTUirech.  Plate  X. 
Fig,  8- 
b.  Incomplete  {Incon^letce).    Open  areolets  that  ter- 
minate short  of  the  margin. — Ex.  Apis. 

6.  Radiant  (22a^2an/es).  When  a  small  roundish  areo- 

let  is  a  centre  from  which  several  long  ones  di- 
verge.— Ex.  Stratyomis.     Plate  X.  Fig.  15. 

7.  Petiolate  {Pet tola t<e).     When  an  areolet  is  con- 

nected with  another  by  a  stem  like  a  footstalk  '• 
Plate  X.  Fig.  8. 

8.  Ramulose  (Ramulosa).     When  an  areolet  sends 

forth  a  little  unconnected  branch. — Ex.  Pompilusy 
S^kex,  &c.*» 

9.  Angular  {Angulaia),    When  an  areolet  juts  out 

on  one  side  into^an  angle  from  which  no  nervure 
proceeds,  to  form  another  areolet. — Ex.  Eristalisy 
CercerisJ^     Plate  X.  Fig.  14. 

10.  DiDYMous  {DidymcB),     When  areolets  are  nearly 

divided  into  two  by  a  nervure. — Ex.  GyrostO' 
ma. 

11.  Sesquialterous  (Sesquialterce).     When  a  minute 

areolet  is  appended  to  a  large  one. — Ex.  PosicoS" 
tal  areolet  oi  Hylotoma  **. 

•  Areolets  of  the  Costal  Area. 

1.  Costal  {Costales).     Areolets,  one  or  more,  belam 

the  stigma.     Plate  X.  Fig.  14, 15.  a,  b. 

2.  PosTCOSTAL  (Postcostates).     Areolets,  one  or  more, 

above  the  stigma,     Plate  X.  Fig.  8,  9.  a,  b. 

•  Jurme  Hpmenopf,  t  i,/.  3,  b.  *  Ibid,  t,  iii.    Gen.  4,  5, 

'  Ibid.  t.  X.    Gen.  23,  24.  *  Ibid.  /.  vi.    Gen.  2. 
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*^  Areolets  of  the  Intermediate  Area. 

1.  Protomesal  (Protomesa).    First  series  of  the  mid- 

dle areolets  {Areola  mediie)^  often  consisting  of 
threcy  and  then  divided  into  upper^  middle^  and 
l&wer^  areolets.     Plate  X.  Fig.  8,  9.  a. 

2.  Deuteromesal  [Deuteromesce).     Second  series  of 

the  same,  often  consisting  of /too,  and  then  divided 
into  upper  and  lamer.    Ibid.  b. 

3.  TRiTOMESAL(7W/am«^).  Third  series  of  the  same. 

Ibid^  c 

K,    Stigma. 

1.  Blind  (Ccecum).  When  the  stigma  is  wholly  opaqo^ 

and  neither  begins  nor  terminates  in  a  minute 
areolet — Ex.  Most  Hymenqptera. 

2.  Fenestrate  {Fenestratum).    When  the  stigma  be- 

gins or  terminates  in  a  minute  areolet.  Plate  X. 
Fig.  11.  wi"'. 

L,    Number. 

1.  Apterous  {Aptera).     Having  no  wings. 

2.  Dipterous  {Diptera),     Having  two  wings. 

3.  Tetrapterous  (TV/rflp^^a).    Havingybttr  wings. 

/.    LBG8  (Pedes), 
A,    Number. 

1.  Tetrapod  {Tetrapus).    An  insect  having  only  four 

perfect  legs. — Ex.  Vanessa. 

2.  Hexapod  (Hexapus).    An  insect  having  six  legs.— 

Ex.  Insects  Proper  in  generaL 

3.  OcTOPOD  {Octopus).    Having  eight  legs. — Ex.  Ara- 

neidea. 
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4.  PoLTPOD  {Polypus).    Having  morfe  than  eigkl  legs 

but  under^^^.— Ex.  GUmeris^  Cermatia. 

5.  Centipede  (CetUipes).   Having  Tnore  thsn^^fh/legs 

but  under  too  hundred. — Ex.  Scolopendra. 

6.  Mybiapod  {Myriapus).    Having  two  hundred  legs 

or  more. — Ex.  Mus. 

B.    Situation. 

1.  Antepectoral  {AfUepectorales).    The  fore-legs  or 

.arms,  affixed  to  the  Antepectus. 

2.  Medipectoral  (Medipectorales).     The  mid-legs, 

a£Sxed  to  the  Medipectus. 

3.  PosTPECTORAL  {PostpectordUs).    The  hind-l^s,  af- 

fixed to  the  Postpectus. 

4.  Distant  {Distantes).    When  the  paurs  of  legs  are 

remote  frwn  each  other  at  their  base. — Ex.  Inter- 
mediate  legs  of  Ccpris. 

5.  Approximate  {ApproxtmaH).    When  they  are  near 

each  other  at  the  base. — Ex.  Posterior  legs  of  Co- 
pnsm 

6.  Equidistant  {^uidistanies).   When  all  the  three 

pair  are  equally  distant  at  the  base. — Ex.  Cassida. 

C.    Duration. 

1.  Persistent  (Persistentes).    Legs  which  the  insect 

has  in  all  its  states. — Ex«  Tlie  legs  attached  to 
the  trunk.  N.B.  These  are  called  Legs  (Pedes). 
Plate  XVIIL  Fig.  11.  a. 

2.  Deciduous  {Decidui).    Legs  which  the  insect  has 

fu^  in  all  its  states. — Ex.  Membranous  legs  of  Ca- 
terpillars. Plate  XVIIL  Fig.  11.  J.  ^.B.  These 
are  called  Prolegs  (Propedes). 

VOL.  IV.  2  A 
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3.  Acquired  (Jcquiski).  Legs  whidi  Ae  insect  has 
not  in  its  Jirst  state,  but  which  it  acquires  subse- 
quently.— Ex.  Abdominal  legs  in  Scolopendra,  ih 

lUSy  &c« 

D>  Denomination. 

1.  Fore-Legs   (Antici).    The  Jrst  pair.     Taken  by 

themselves  called  Arms  {Brachia). 

2.  Anterior  {Anterm-es).    The  tmojirst  pair  of  legs. 

3.  Mid-legs  {Intermedii).    The  middle  pair  of  1^58. 
4f.  Hind-legs  (Postici).    TTie  la^  pair  of  legs. 

5.  FosTEBiOR  (Posteriores).   The /wo  last  pair  of  li^ 

6.  Abbreviate  {Abbreviati).    Legs  with  an  imperfect 

tarsus. — ^Ex.  Vanessa* 

7.  Ambulatory  {Ambulatorii).    When  the  tarsi  have 

a  spongy  sole.— Ex.  Chrysomela. 

8.  CuRsoRious  (OMT^om).  When,  the  fore  tarsi  of  some 

males  excepted,  they  have  not  a  qxuigy  sdLe. — Ex. 
Carabusy  Cicindela.    Plate  XIV.  Fig.  7. 

'9.  Saltatorious  {Saltatorii).  When  the  bind-l^ 
have  strong  incrassated  thighs  formed  for  letqnng. 
— Ex.  Halticoy  Orchesiesj  the  Loeustina.  Plats 
3^IV.  Fig.  5. 

10.  Natatorious  (^a/flf/ortV).  When  the  legs  are  ccHn- 
pressed  or  ciliated,  and  formed  for  swinimmg.'^'EsM 
Dytiscus^  Gyrittusj  NoUmecta.  Plate  XIV.  Fig.  6. 

U.  Moxatorious  {Mdatorii).  Legs,  whidi  when  the 
msect  is  at  rest,  are  in  a  perpetual  yibratory  mo- 
tion.— Ex.  Tipula* 

12.  Fqssorious  {Fossoi^t).   Leg  with  dther  palmate  or 

digitate  tibisB. — ^Ex.  ScariieSy  Clivinoy  Grylkdalpa. 
Plate  XV.  Fig.  5,  6. 

13.  Raftorious  {jRaptorii\     When  the  strong  per- 
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rected  thighs,  usually  of  the  fore-leg,  have  a  chan- 
nel for  the  reception  of  the  tibiae,  which  are  in- 
flexed,  and  both  armed  with  a  double  series  of 
spurs. — Ex.  MantiSy  Nepcu 
14.  FrtEHENsoRious  {Prehetisorit).  When  the  tfiighs  of 
the  hind-1^  converge  and  the  tibiae  diverge  so  as 
to  form  an  angle  which  is  armed  with  spines. — Ex. 
Gomflepies.    Plate  XIV.  Fig.  8  ». 

E.  Hip  {Coxa). 

\.  Fixed  {Fixa).  When  they  are  not  moveable.— Ex. 

DytisaiSy  Gom/leptet. 
3.  Free  {Libera:).    When  they  are  moveable. — Ex. 

Hymenopteray  most  Coleoptereu 

3.  Laminate  {Laminate).    When  the  posterior  coxae 

form  a  broad  thin  plate  which  covers  the  trochanter 
and  the  base  of  the  thighs. — Ex.  Haliplus.  Plate 
XV.  Fig.  1./'. 

4.  Flocculate  {HocadaUt).      When  the  posterior 

coxae  are  distinguished  by  a  curling  lock  of  hair 
(I'Jtoawfta).— Ex.  Andrena  \ 

F,    TrochBtktcr  {Trochanier). 

1.  FoLcsAMT(2^U<Tanff).  When  the  trochanter  merely 

props  the  thigh,  below  at  the  base^  but  does  not 
at  att  intervene  between  it  and  the  coxa.— Ex.  Cb- 

2.  Intercepting  {Jntercipiens).  When  the  trochanter 

intervenes  between  the  thigh  and  the  coxa,  so  as 

*  See  Kirby  in  Liim.  Trans.  xiL  450^.  t.  xxii./.  16. 
^  Mon.  Ap.  An^.  i.  t.  vr.  MeRtta  •♦.  c.f.  10.  a. 
2  a2 
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intirely  to  separate  them. — Ex.  The .  Peialocerous 

beetles^  Hymenoptera^  &c 
S.  MoNOMERous  {Mmomerus).    When  it  consists  of 

only  071^  joint — Ex.  Coleoptera^  Sec 
4.  Dimerous  {Dimerus).    When  it  consists  of  two 

joints. — Ex.  Ichneumon, 

G.  Thigh  (Femur.) 

1.  Simple  {Simplex).    When  it  is  no  where  particu- 

larly thick. 

2.  Incrassate.  {Incrassatum).     When  it  is  very  thick, 

either  partially  or  generally^  and  formed  for  leap- 
ing.— Ex.  Halticay  &c. 

3.  Loricate  {Loricatum).   When  the  disk  of  the  thigh 

appears  covered  with  a  double  series  of  oblique 
scales  like  a  coat  of  mail. — Ex.  Locusta.  Plate 
XIV.  Fig.  5. 

H.   Shank  (TUna). 

1.  Alate  (Alaid).     When  the  posterior  tibia  on  each 

side  is  furnished  with  a  dilated  process  which  pro- 
bably assists  it  in  flight — -^x.  Petaloptis  ph/Uopu$j 
&c.  Plate  XV.  Fig.  2.  a. 

2.  Foliaceous  (Foliacea).    When  the  tibia  is  late- 

raUy  dilated  into  a  thin  plate  for  carrying  poUen. 
—Ex.  Euglossa  cordata,  &c. 

3.  CoRBiccJLATE  {Corbictdota).     When  it  is  fringed 

with  incurved  hairs  calculated  for  carrying  knead- 
ed pollen.-— Ex.  Apts^  Bambus  K 

4.  ScoPATE  {Scopata).    When  it  is  quite  covered  with 

a  brush  of  hairs  with  which  it  brushes  off  the 
*  Mon,  Ap»  AngL  u  t,  xii./.  19.  a,  b. 
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gross  poUen,  and  in  which  it  carries  it— Ex.  An^ 
drenaK 

5.  Calcarate  {Calcarata).    When  it  is  armed  with 

one  or  more  spurs  (Calcaria). — Ex.  The  majority 
of  insects. 

6.  ExcALCARATE  {Excolcarata).   When  it  has  no  such 

spurs. — Ex.  Apion, 

/.   Foot  (TViriitf). 
1.  ScopuLATE  {Scopulatus).     When  the  first  jomt  on 
the  under  side  is  covered  with  a  d^nse  brush  of 
rigid  hairs.— Ex.  Apis^  Andrenoj  &c.  ^ 

b.   METATHORAX. 

1.  Simulant  (Simulans).  When  the  mesothorax  is 
covered  by  the  prothorax,  and  the  Metathorax  only 
is  visible,  under  the  form  of  an  elongated  or  en- 
larged scutellum. — Ex.  The  Geocorisce.  Plate 
XXVIII.  Fig.  12. 

«.  POSTOOaSOLUH. 

1.  Latent  {Ltotens).  When  it  is  covered  by  the  me- 
sothorax ;  it  is  then  usually  a  mere  membrane. — 
Ex.  Most  Coleoptera, 

^.  Exposed  {Apertus).  When  it  is  not  so  covered. 
— Ex.  AtractoceniSy  Hymenoptera^  &c. 

/S.  POBTSOUTELLUM. 

1.  Distinct  {Distinctum).  When  the  postscutellum  is 
distmct  firom  the  postdorsolum. — Ex.  Locusta, 
Plate  VIII.  Fig.  12.  t/. 

*  Mon,  Ap.  Angl.  t.  iv.  ♦♦.  c,f.  14-».  a./.  12. 
^^  Rid.  U  xii./.  20. 
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3.  CoAXATE  {CoaliUm).    When  it  is  not  distinct— Ex. 

Blatta. 
S.  ScvTELLivoitM  {ScuieUifinine).     Wken  i(  is  a  trian- 
gular elevated  prominence  resemlding  a  saUeUum. 
—Ex.  Loatsta. 

4.  Canaufoem  (CaM/{^&rm^).    Wlien  it  is  a  deqush 

elongate  channel  running  frcm  the  postd(»:solam 
to  the  abdomen. — Ex.  CoUoptera.  Plate  VIIL 
Fio.  8.  t/.  XXVni.  Fig.  10.  u\ 

5.  Obliterate  {Obliteratum).    When  this  channel  is 

nearly  or  altogether  obliterated.*— Ex.  Uymeno- 
ptera. 

y.   P08TFRJBNUM. 

1.  Tabulate  (Tabulatum).    When  it  forms  a  broad 

pannel  or  table  on  each  side  the  postscutellum.^ 
Ex.  Most  Colepptera. 

2.  FuNicuLATE  {FunicuUttum).    When  it  forms  a  nar- 

row ridge. — Ex.  Pentaiomct,  Fulgaroj  LibelluUna^ 
Plate  XXVIII.  Fig.  11,  12.  t/. 

3.  Ceuciate  {Cruciattm).    When  there  are  two  funi- 

cular ridges  diverging  on  each  side,  which  inclos- 
ing a  pannel  form  together  a  St.  Andrev^s  cross, 
and  are  connected  with  the  base  of  the  wings. 
— Ex.  LiheUtdina ».     Plate  IX.  Fig.  7.  v\ 

4.  Adnate  {Adnaium).    When  a  funicular  Postfra- 

mm  is  closely  adjacent  to  the  sides  of  the  meta- 
thorax  till  it  nearly  reaches  the  wings.— Ex.  Pen- 
tatoma. 

5.  Transcurrent  {Transcwrens).  When  a  postfra- 

*  Chabrier  Sur  le  Vol  des  Inscctes,  Ann.  du  Mui,  xiv.  /.  viii./.  1. 

K.  ;7. 
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mini  is  at  first  adnate  to  the  sides  of  tbe  postscn- 
teUani)  and  then  diverges  across  the  paonel  to  the 
base  of  the  wiogs.*— Ex*  Belostoma  granda. 

IV.  ABDOMEN. 

1.  CoiUJTE  {CodKtum).    When  the  abdomi^  is  not 

divided  into  segnients.-^£Ix.  Araneidea^  Chelonus. 
a,  PucATE  (PKeatwn).  When  it  consists  of  transverse 

folds.— Ex.  Gor^leptesj  Carkinodes ».  I^late  XV. 

Fig.  11. 
h.  TsNSE  (Tensum).     When  it  is  not  folded.— Ex. 

Most  Araneidea. 

2.  Insected  {SecHm).    When  it  is  divided  into  seg- 

ments.—Ex.  Most  insects. 

3.  SESsiiiE  {SessUe).    When  it  has  no  footstalk,  but  is 

closely  united  to  the  trunk.-^Ex.  Cdeoptera. 

4.  Petiolate  (Petiolatum).    When  the  first  segment, 

or  more,  is  longer  and  much  narrower  than  the 
subsequent  ones,  so  as  to  form  a  footstalk. — Ex. 
The  SphecidcB^  Ichneumon. 

5.  Adjoiked  {A^nctum).    When  it  is  connected  with 

the  trunk  bj  a  very  short  petiole. — Ex.  Vespa, 
Apis. 

6.  SvFEniMTOSiTED  {Stq>erimposiHim).  When  the  foot- 

stalk of  the  abdomen  is  inserted  in  the  upper  part 
of  the  postscutellum,  so  as  to  leave  a  considerable 
space  between  it  and  the  posQ)ectus. — Ex.  Evania. 
Plate  IV.  Fig.  2. 

7.  Retracted  {Betractum).    When  it  is  nearly  with- 

drawn within  the  trunk. — Ex.  Gonyleptes.  Plate 
XV.  Fig,  11. 

■  Vol.  ill.  p.  396. 
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8.  Obuhbrate  {Obumbraitm).    Wh^  it  is  overshA- 

dowed  by  the  trunk  and  concealed  undar  it^Ex. 
Carkinodes.     Plate  XV.  Fio.  10. 

9.  Saltatorious  (SaUatorium).     When  the  ventral 

segments  or  the  anus  are  Aumisbed  with  elastic 
processes  which  enable  the  animal  to  2^d^— Ex. 
MachUisj  Podura.  Plate  XV.  Fig.  14. 
la  Natatorious  (Natatorium).  When  the  abdomen  is 
terminated  by  flat  foliaceous  appendages,  or  the 
tail  is  ciliated  on  each  side  with  dense  parallel 
hairs,  which  assist  the  insect  in  swimming. — Ex. 
Laroa  o{  AgrioTh  aad  Dytiscus. 

I  CAUDA. 

1.  Uncinate  {Vncinata).    When  the  tail  is  inflected 

so  as  to  form  a  kind  of  hook. — Ex.  Dclichopusi* 

2.  Adcjncous  (Adunca).    When  it  is  crooked.— Ex. 

ChelosUma  maaiUosa^.  {Apis**  c  2.  y.  K.) 
S.  Distinct  {Distincta).   When  it  is  distinct  from  the 
abdomen.-— Ex.  Scorpio. 

4.  Cheliferous  {Chelifera).    When  it  is  terminated 

by  a  very  thick  forceps  somewhat  resembling 
a  lobster's  claw. — Ex.  PanorpaS*  Plate  XV. 
Fig.  12. 

5.  Papilliferous  {PapiUifera).     When  at  the  last 

segment  but  one  the  tail  exerts  two  soft  fleshy 
organs,  which  secrete  a  milky  fluid  and  yield  a 
powerful  scent — Ex.  Staphylinus. 

il  OVIPOSITOR. 
1.  Ensate  (Ensatus).    When  it  is  long,  compress^ 
and  shaped  like  a  5W(?rrf.— Ex.  Acridcu 
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2.  Nayiculab  {Naviadaris).  When  it  is  shaped  like 
a  boat. — Ex.  Cicada^  Scaphura. 

5.  Telescopifo&m  {TeUscopiformis).  When  it  con- 
sists of  sereral  tubes  retractile  within  each  other 
like  Ibe  pieces  of  a  ideseape.  Plats  XVL  Fiq. 
2,3. 

4.  AcuLEiFORM  {AcuUiformis).  The  ovipositors  of 
Hjmem^terous  insects,  which  consist  of  the  same 
parts,  with  the  exception  of  the  poison-bag  {lote^ 
rium\  whether  used  as  weapons  or  merely  in  ovi- 
position. 

a.  Exerted  {Exertus).  When  the  vagina  unemployed 

isparthf  out  of  the  body. — Ex.  Cleptes. 

b.  Extricated  {Extticatus),    When  the  valves  and 

vagina  unemployed  are  whoUy  out  of  the  body. — 
Ex.  Pimpla.    Plate  XVI.  Fig*  1. 
c  REFLEXED(22g^xtis).  When  the  ovipositor  is  tumed 
up  and  lies  upon  the  back  of  the  abdomen. — Ex. 
Leucaspis. 


APPENDIX. 

Teems  particularly  applicable  to  Larvje  and  Pupjs. 

LARViE. 

1.  Spinneret  {Fusidt4s).    The  organ  which  spins  the 

silk.     Plate  XXI.  Fig.  9. 

2.  Forcipate  Lip  {Labium  Forcipatum).  -    Mask  of 

larvae  and  pupae  of  LibelUdina  *.    Plate  XVI. 
Fig.  5.  a. 

•  Vol.  hi.  p.  125—. 
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5.  Ukouiform  Mandibles  {liandibula  w^u^brmes). 

The  parallel  ^claw-shaped  mandiMes  of  many  Di- 
ptenu    Plate  XX.  Fia.  1,  2.  d. 

4.  Prof  (jBmsma).  A  bipartite  retractile  ghitinons  or- 
gan exerted  from  between  the  1^  of  the  genos 
SminthuruSf  and  employed  by  the  animal  to  sup- 
port itself  when  itsl^  fiul  it^ 

5«  FsciFosK  {Fjteoifiirca)*  The  anal  6kk  on  which 
the  larva  of  Cassida^  &c.  carry  their  feces.  Plate 
XVUI.  Fig.  2.  a. 

6.  Mastioia  {Mastigia).    Two  anal  oi^^ns  in  the 

larvtt  of  Centra  Vimda^  exertmg  fixMn  their  apex 
a  retractile  flexible  thready  with  whidi  they  en- 
deavour, by  lading  their  sides,  to  drive  away  the 
Ichneumons.    Plate  XIX«  Fig.  ^.  a. 

7.  Syringes  {Sjfringia).    Organs  situated  in  various 

parts  of  larvae,  from  which  they  ejaculate  a  wateiy 
fluid  to  annoy  ot  drive  away  dieir  enemies^. 

8.  RuMULES  (Bumtda).     Teat-like  fleshy  protube- 

rances observable  on  the  bodies  of  various  larvae^. 

9.  AzniDVcrs  {Aeriductus).    Respiratory  organs  ofien 

foliaceous,  with  which  the  sides  of  the  abdomen, 
the  tail,  and  sometimes  the  trunk  of  aquatic  lar?c 
and  pupae  are  oflien  furnished.  Plate  XXIX 
Fig.  8—7. 
10.  Froi,eqs  {Propedes).  Fleshy  exarticulate  pediform 
often  retractile  organs,  which  assbt  various  larvas 
in  walking  and  other  motions,  but  which  disap- 
pear in  the  perfect  insect  .Plate  XVIII.  Fig. 
11,  12.  ft. 

•  Dc  Gecr  vii.  38—.  t.  iii./.  10.  rr.  *  Vol.  II.  p.  248—. 

*^  De  Geer  ii.  507.  <•  xi./  16.  m.  n. 
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a.  Coronate  Proleos  {Prapedes  coronaii).    Prol^ 

that  have  an  irUire  coronet  of  crotchets.    Plate 
XXIIL  Fig.  1. 

b.  Semicobokate  Pbolegs  {Pfx^des  semicoronati). 

Prolegs  that  have  a  semicoronet  of  crotchets, 
c  IJv  ABME3i>{Inermes).  Prd^  that  have  no  crotchets, 
d  Stilt  Proleos  {Propedes  grabati)*    Prcd^  that 

are   mmatarally  long,    aUd  elevate  the  animal. 

Plate  XXIIL  Fig.  7.  a. 
€u  Coaute  Stilt  Prolegs  {Propedes  gr^fbaH  coaliti). 

When  stilt  prolegs  unite  so  as  to  form  only  one 

1^  bifid  at  its  apex.    Plate  XXIII.  Fig.  7.  i. 

PVPM. 

1.  AoMiMiciTLA  {Adminkula).  Senocoronets  of  minute 
teeth  wfaidi  arm  &e  back  of  the  abdomen  of  sub- 
lecraneoos  pupaa^  by  which  they  are  enabled  to 
emerge  Aom  under  the  earth.    Plate  XVI.  Fio. 

SL  CRBMAsqnuB  {C!rema^£e).      The  anal  hooks  by 

which  many  pupas  suspend  themselves.    Plate 

XXIIL  FiG.  &  a. 
3.  CocDov  (FtJliculus).    The  silk^i  case  in  which  the 

pupas  of  many  insects  are  inclosed.  Plate  XVIL 

Fig.  5—8. 

N.B.  Other  terms  for  Pnpaa  are  explained  Vol.  HI. 
p.  249. 


LETTER   XLVir. 

SYSTEM  OF  INSECTS. 


Having  considered  insects  as  to  their  History,  Ana- 
tomy and  Physiology,  we  must  next  enter  a  new  and 
ample  field,  in  which,  like  most  of  our  predecessors,  we 
shall  often  be  perplexed  and  bewildered  by  the  infinite 
variety  of  devious  paths  which  traverse  ij^  and  by  the 
mazy  labyrinths  in  which  the  more  we  wander  the  less 
ground  we  seem  to  gain. — ^You  will  easily  perceive  I  am 
speaking  of  the  Sjt/stem  of  Insects.  System  is^  a  subject 
which  has  engaged  the  attention  of  Naturalists  firom  the 
time  of  Aristotle  to  the  present  day ;  and  even  now  that 
it  has  been  so  much  and  so  ably  discussed,  they  are  &r 
fix>m  being  agreed  concerning  it  In  our  own  country 
a  due  has,  however,  of  late  been  fiimished,  which  upon 
the  whole  seems  better  calculated  to  enable  us  to  thread 
the  intricate  labyrinth  of  nature,  than  any  thing  pre- 
viously excogitated. 

There  are  two  words  relating  to  this  subject  concern- 
ing which  Naturalists  seem  not  to  have  very  precise  ideas 
— Method  and  System.  They  have  often  been  confounded 
and  used  indifferently  to  signify  the  same  thing.  Thus 
we  hear  of  a  Natural  Method  and  a  Natural  System. 
Linn^  seems  to  have  r^arded  the/armer  of  these  terms 
as  representing  the  actual  disposition  of  objects  in  na- 
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tares  while  by  System  he  understands  their  classifica- 
tion and  arrangement  by  Naturalists  ^.  But  if  we  con- 
sider their  real  meaning,— a  Method  should  signify  an 
Artificial^  and  a  System  a  Natural  arrangement  of  ob- 
jects ^.  As  many  systemadsts,  however,  have  aimed  at 
giving  a  natural  arrangement,  though  with  various  suc- 
cess,— some,  as  the  French  school,  (to  which  we  are 
principally  indebted  for  the  progress  already  made,)  ap- 
proximating nearer  to  the  true  idea  than  others, — and 
mme  having  a  perfect  conception  of  it,  of  which  probably 
in  onr  present  state,  our  minds,  from  its  intricacy,  are  in- 
capable,— it  might  perhaps  be  as  well  to  call  every  ar- 
rangement whose  object  is  confessedly  artificial,  a  Me^ 
thod ;  and  that  which  aims  at  the  plan  of  nature^  a  i^ 
stem.  Under  this  view  system-makers  would  be  divided 
into  two  classes,— the  Methodists  and  Systematists. 

The  ^stem  of  nature^  which  we  are  now  to  consider, 
may  be  viewed  under  a  double  aspect ;  for  with  regard 
to  all  created  objects  there  is  a  System  of  Distribution^ 
and  a  System  of  Correlation^  which  appear  to  be  quite 
independent  of  each  other.  The  former  will  best  fall  un- 
der our  notice  when  we  are  treating  of  the  Geography 
of  insects:  I  shall  therefore  now  confine  myself  to  the 
latter. 

When  the  Almiohtit  Creator  willed  to  bring  into 
existence  this  mundane  system,  he  formed  it  according 

*  PMloi.  Botan.  97.  n.  153.  ^  Ibid.  98.  n.  155,  &c. 

*  VLM^  b  rendered  "  An  artificial  and  compendious  mode  of  do- 
ing any  thing ;  a  mode  of  teaching  or  learmng  .*"  MtMtva  is  ^  To  orer- 
come  by  artifice^*  'Sv^nfia  appHed  to  music  is  '*  A  full  and  harmonious 
asiemblage  of  tones.**  So  that  in  fact,  Sj^stem  should  express  the  ac- 
tual dispontion  of  objects,  or  a  Natural  arrangement ;  and  Method^ 
an  Artificial  one. 
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to  a  preconcerted  plan,  with  all  its  parts  beautiftdly  lidc- 
ed  together  and  mntuaUj  correspc»iding.  All  thii^ 
were  ordered  in  measurey  and  satmbeTf  and  iDei^K 
There  was  nothing  deficient^  nothing  superfluous;  but 
die  whole  in  the  strictest  sense  ^  was  ^ery  good  ^9*  and 
oalculated  ia  ibe  highest  degree  to  answer  the  puipose 
mtkB  GsasAT  Author.  I  call  it  a  system  of  Corrdaihny 
because  there  is  discernible  in  it,  inthe&stpla<^acoD- 
catenation  of  its  parts,  Iq^  which,  as  to  their  forms  sod 
iBe%  obgeots  are  linked  together  in  groups  by  a  diaisof 
affinities;  sodiat  wepass  from  one  to  tha other  by  gOH 
tie  gradations,  without  having  to  overleap  any  wuk  in- 
terraL  We  see  also  a  gradual  ascent  from  low  to  higii, 
from  less  to  morer^cceOent  And  this  leads  us  to  an* 
odier  hind .  of  reladtmship  between,  natural  objects,  bjr 
which,.  &ougb  plaosd  in  diirtixict  groups  or  in  adifi^rent 
serisi^  they  in  some  sort  rtpnesent  and  symbolize  esch 
oAer*  ^samples  of  this  relationship  by  analogy  are  ta 
be  found  in^  every  kingdom  of  nattire,  and  often  ftrm  an 
ascending  series  from  the  lowest  to  tbe  highest;  for,  a 
we  shall  see  heneafter,  these  resembUmces  appear  lo 
maintain  a  oertam  correspondsnee  wiA  eack  other  as  to 
their  relative  situations ;  80  that,  for  instance^  in  the  ou^ 
mal  kingdom  they  ascend  step  by  step,  without  \xiog 
linked  by  affinity  or  having  any  real  juxtiqpoi^on,  from 
the  lowest  groups,  towards  man,  who  stands  alone  at  the 
head,  or  in  the  centre  of  alL— I  shall  say  something  aa 
each  of  these  kinds  of  relationship. 

L  The  relation  of  affinify  may  be  considered  as  to  its 
series  and  groups.    A  series,  of  course,  consists  of  parts 

•  Wisdom,  xi.  20.  *  Genes,  i.  31. 
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either  concatenated  like  a  chain,  at  placed  separatdy  at 
small  iaterrals  from  each  other.  It  fliay  run  eidier  in  a 
right  linei  or  deviate  from  h  in  ¥arioii8ways»  It  appears 
to  be  the  (^wiion  of  most  modem  Physiologists,  thattbe 
series  of  aflinitiftfi  ia  natare  is  a  concatenated  or  con* 
tmuoiis  smes ;  and  that  though  an  hiatus  is  here  and 
there  observable^  this  has  been  caused  dther  by  the  an-^ 
nihilation  of  some  originid  group  or  qpecies  in  conse^ 
qoeooe  of  some  great  ccmvulsion  of  nature,  or  that  the 
objects  required  to  fiU  it  up  are  still  in  existence  but 
have  not  yet  been  ^scotered  * :  and  this  opinion  is  found* 
edona^dtoiof  Lonn^  Naiwra. .  ^aUusnonfidtK  If 
this  dictum  be  liberally  interpreted,  accevdiag  to  the. 
evident  meaning  of  the  word  saliu$f  feir  will  be  diq>osed 
ioolgect  to  it;  since  both  obstrvatioB  and  analogy  com* 
hiae  to  prove  that  there  most  be  a  r^ular  ai^>roxima- 
tion  of  thiii^  to  eadt  other  in  the  works  oS  Ood ;  and 
that  coidd  we  see  the  whcde  according  to  his  original 
{dan,  we  should  find  no  violent  interval  to  break  up  that 
approxiin^tion:  but  if  it  be  contended,  that  in  this  i^xa 
there  is  no  difference  in  the  juxtaposition  of  the  nearest 
pOQip^  or  individuals,  and  never  any  interval  between 
them,  I  think  we  are  going  further  than  either  observa- 
tion or  amdogy  will  warrant  Were  thb  really  and 
strictly  die  case,  it  seems  to  ftdlow  that  every  group  or 
iiidividual  species  must  on  one  side  bmrow  half  its  cha-« 
racters  fircMU  the  pra^cb'ngf  group  or  species,  and  on  the 
other  impart  half  to  the  succeeding  ^.    But  one  of  the 

'  W.  &  MacLeay  in  Ztan.  7Van».  xiv.  54. 

^  Linn.  SyH.  Nat.  i.  11.  *  Qu.  Whether  every  real 

<pedte  or  group  hat  not  some  one  or  mor^  peculiar  diaractere  which 
It  ndther  derives  from  its  predecessor  nor  imparts  to  its  successor  in 
aseries? 
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most  evident  laws  of  creation  is  variefy;  and  if  we  survey 
all  the  works  of  the  Most  High,  we  shall  no  wh^re  dis- 
cover that  kind  of  order  and  symmetry  that  this  strict 
interpretation  implies.  The  general  march  of  nature 
therefore  seems  to  say,  that  there  must  be  varying  thoo^ 
not  violent  intervals  in  the  series  of  beings :  or  in  other 
words,  some  conterminous  species  or  groups  have  more 
characters  in  common  than  others. 

It  was  the  opinion  of  Bonnet  (in  this  field  himself  a 
host)  and  many  other  Naturalists,  that  the  series  of  be- 
ings was  not  only  continuous,  but  undeviatingy  ascending 
in  a  direct  line  from  the  lowest  to  the  highest '.  Others, 
finding  that  this  theory  could  not  be  made  to  accord 
with  the  actual  state  of  things  in  nature,  thought  that  a 
scale  <^  the  kingdoms  of  nature  must  represent  a  iMf  or 
net^l  thus  abandoning  a  continuous  series:  and  Lamardc, 
as  was  before  observed  %  for  the  solution  of  the  difficulty, 
arranged  Invertebrate  animals  in  a  double  subramose 
one.  Mr.  W.  S.  MacLeay  and  (without  consultation 
nearly  at  the  same  time)  Professor  Agardh,  Mr.  Fries, 
&c.  have  given  to  the  learned  world  an  opinion  which 
approximates  more  nearly  to  what  we  see  in  nature:  viz. 
That  the  arrangement  of  objects  is  indeed  in  a  continu- 
ous series,  but  which  in  its  progress  forms  various  con- 
volutions, each  of  which  may  be  represented  by  a  cirde^ 
or  a  series  that  returns  into  itself"*.  According  to  this 
opinion, — ^which  seems  the  most  consistent  of  any  yet 
advanced,  and  which  reconciles  facts  which  upon  no 
other  plan  can  be  reconciled,-^the  series  of  beings  is 

■  (Euwet  vii.  61—.  »>  N.  Diet.  tTISst.  Nat.  xx.  485. 

•  VoL.m.  p.  11—.  -  W.  S.  MacLeay.    Hor.  Ento^ 

molog,  passim  ;  and  in  Linn.  Trans,  ubi  supr.  53—^ 
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involved  in  the  highest  d^ree,  rolling  wheel  withm  wheel 
ad  infinitum,  and  revolving,  if  I  may  so  speak,  round  its 
centre  and  summit — man^  :  who,  though  not  including 
in  himself  all  that  distinguishes  them,  is  still  the  great 
Archetype  in  which  they  terminate,  and  from  which 
they  degrade  on  all  sides. 

It  is  by  this  convolving  series  that  the  various  groups 
into  which  the  kingdoms  of  nature  seem  resolvable  are 
formed.  We  are  instructed  by  the  highest  authority 
that  every  thing  was  created  "  after  its  kind;"  and  the 
commcm  sense  of  mankind  in  all  ages  has  imposed  classic, 
generic,  and  other  names  implying  sections,  as  well  as 
specific  ones,  upon  natural  objects :  and  though  many 
modern  Physiologists  have  asserted  that  species  form  the 
only  absolute  division  in  nature;  yet  as  all  seem  to  allow 
that  there  are  groups,  and  many  that  these  are  repre- 
sented by  a  circle  or  group  returning  into  itself  ^  the 
most  absolute  division  in  nature,  we  will  not  contend 
for  a  term  *^.  We  now  come  to  consider  these  groups 
themselves,  and  may  notice  them  under  various  denomi- 
nations. 

It  is  customary  to  consider  all  the  substances  of  which 
our  globe  consists  as  divided  into  three  kingdoms, — the 

•  K,  Diet  (THitt  NaL  xx.  485.  »>  The  idea  of  a  conti- 

nuous series  militates  somewhat  against  that  of  a  circle  returning 
into  itself.  The  progression  of  the  series  may  be  in  a  circle;  but  at 
the  point  of  contact  where  the  second  circle  meets  the  first,  the  lines 
must  cut  each  other;  and  at  this  point  of  intersection  of  the  two  cir- 
cles are  of  course  the  osculant  groups  constituting  the  first  and  the' 
last  of  each  circle,  which  in  their  intervention  come  in  contact  with 
each  other,  or  rather  forming  transition  groups.  If  each  circle  is  re- 
garded as  (dfsolute,  the  series  is  broken,  though  the  osculant  groups 
connect  the  circular  ones.  •  Mr.  MacLeay  almost  ad- 

mits that  there  are  natural  genera.     Hor,  Ent,  492. 

VOL.  IV.  "  2  b 
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Mineraly  Vegetable^  and  Animal ;  but  strictly  speaking 
the  primary  division  is  into  organized  and  inorganized 
matter;  the  former  resolving  itself  into  the  two  Idng- 
doms  last  mentioned.     These,  like  England  and  Scot- 
land of  old,  have  their  <<  Land  Debateabk  f  occupied 
by  those  Productions  mqyennesj  (to  use  a  term  of  Bon- 
net's*,) which  are  as  it  were  partly  animal  and  partly 
Vegetable.   From  this  territory  common  to  both,  the  two 
kingdoms  are  extended  in  a  nearly  parallel  direction  tQl 
they  reach  their  extreme  limits,  without  any  incarsion 
from  either  side  upon  their  mutual  boundaries,  but  each 
showing  its  kindred  with  the  other  by  certain  resem- 
blances observable  between  opposite  points ;  so  that  valley 
corresponds  with  valley,*  mountain  with  mountain,  river 
with  river,  sea  with  sea**;  not,  however,  so  as  to  form  an 
exact  counterpart,  but  only  in  some  general  features. 
But  to  leave  metaphor ;— as  the  vegetable  kingdom  is 
distinguished  from  the  mineral  by  its  organization  and 
life,  by  its  circulation  of  sap,  and  by  its  powers  of  repro- 
duction by  seed  or  otherwise ;  so  is  the  animal  £rom  the 
vegetable  by  its  powers  of  volition  and  locomotion^,  t>y 
its  nervous  systems  and  organs  of  sensation,  and  the 
senses  to  which  they  minister,  by  its  muscular  irritability, 
and  by  its  instinctive  endowments. 

Having  made  these  observations  with  regard  to  the  pri- 
mary division  of  natural  objects  in  general, — what  I  have 
further  to  say  will  be  confined  to  the  animal  kingdcxn, 
and  ultimately  to  the  branch  of  which  we  are  treating. 

'  CEuvr.  vii.  62.  ^  AT.  Diet,  d'Hitt.  Nat.  li.  34—. 

*  Even  those  animals  that  like  the  Spon^  and  Alcyima  are  ag^ 
gregate,  and  fixed  by  a  common  base,  have  a  partial  degree  of  vo- 
luntary locomotion  in  their  cells. 
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L  Lamarck  divided  the  animal  kingdom  into  two  pro- 
tmceSf  or  subtingdoms  as  Uiey  are  now  called ;  the  <me 
ooQ^sting  of  all  diose  animals  whose  skeleton  is  internal 
and  built  upcm  a  ▼ertebral  column,  which  are  denomi* 
Dated  Vertebrates;  and  the  second,  of  those  whose  ske- 
leton or  us  representative  is  for  the  most  part  extemaly 
inckding  the  muscles, — these  are  called  Invertebrates^. 
Though  this  distincticm  is  so  marked  as  in  general  to 
form  a  most  striking  characteristic,  yet  when  these  two 
provinces  approach  each  other,  it  begins  to  disappear. 
Thus  die  vertebral  column,  forming  one  piece  with 
the  shelly  becomes  almost  external  in  the  Chelonian 
reptiles,  or  toitCHses  and  turtles,  and  almost  disappears 
id  die  cyclostomotts  fishes ;  and  there  is  the  beginning 
of  an  intemal  one  in  die  Cepkalapodoj  or  cuttle-fish  be- 
longing to  the  Invertebrates.  Dr.  Virey,  assuming  the 
Derveus  system  as  his  basis,  long  since  divided  the  ani- 
mA  Uagdom,  without  ass^^ning  names  to  them,  into 
three  Hviokmgdoms^ ;  M.  Cuvier  has Jour^^Vertebrata  ; 
Mofhisc^j  Ariictdata ;  Badiata^i  and  Mr.  MacLeay, 
ioimg  Jbfe  vmriattoiis  of  that  system,  divides  animals 
iolU)^  proriaces  or  subkingdoms,  of  which  I  formerly 
gave  you  some  account*  ;«*^viz.  Verlebrata^  in  which  the 
oer¥ou3  system  has  only  one  principal  centre;  Anmdosa^ 
io  ifhich  it  is  ganglionic,  with  the  ganglions  arranged 
a  a  9mes»  with  a  double  spinal  chord;  MoUusca,  in 
wfaioh  it  isgaa^ionic,  with  the  gan^ions  di^>ersed  irre- 
gularly but  connected  l^  nervous  threads ;  Radiataj  in 
whioh  ItisjSlamentouSj  with  the  nervous  threads  radiating 

•  Vol.  hi.  p.  M).  *  Cov.  AtuU.  Comp.  I  173. 
'  N,  Diet.  d'HiH.  Nat.  ii.  25.           ^  Ibid.  26-. 

•  Vol.  III.  p.  12—. 
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from  Uie  mouth ;  and  Acrita^  in  which  this  system  is 
molecular^.  And  to  this  division  of  the  kingdom,  as 
founded  on  a  satisfactory  basis,  I  should  recommend  you 
to  adhere :  still  however  we  may  speak  of  vertebrate  and 
invertebrate  animals,  as  forming  the  primary  subdivision 
of  them,  taken  from  a  striking  character  and  obvious  to 
every  one  who  sees  them. 

If  you  inquire  into  the  rank  of  each  of  these  subking- 
doms,  of  course  you  will  assign  the  principal  stadon  to 
the  Vertebrates^  which  are  the  most  perfectly  organize^ 
to  which  man  belongs,  and  over  which  he  immediately 
presides.     If  we  form  the  scale  according  to  the  nervoos 
system  of  each  province,  that  in  which  the  organ  of 
sensation  and  intellect  is  most  concentrated  will  stand 
first ;  and  in  proportion  as  this  organ  is  multiplied  and 
dispersed  will  be  the  station  of  the  rest,  which  will  place 
them  in  the  order  in  which  I  have  mentioned  them;  and 
the  Annulvsa^  to  which  insects  belong,  will  precede  die 
MoUusca^  which  Cuvier  and  Lamarck  had  placed  before 
them  on  account  of  their  system  of  circulation.    But 
when  we  reflect  that  a  heart  and  circtdation  occur  in  some 
of  the  conglomerate  Polypi^^  animals  that  approach  the 
vegetable  kingdom ;  that  some  of  the  acephalous  MoUusca 
have  no  visible  organs  of  sense,  except  that  of  taste, 
whose  substance  is  litde  better  than  a  homogeneous  gela- 
tinous pulp,  and  who  seem  from  their  inert  nature  to 
have  very  slight  powers  of  voluntary  motion  *^,  we  shall 
be  convinced  that  a  heart  and  circulation  alone,  unaccom- 
panied by  a  more  concentrated  nervous  system  and  more 

*  Hor.  Entomohg.  200—.    See  above,  p.  3—. 

^  Savjgny  Mhn.  sur  let  Anim.  sans  VertUr.  II.  i.  3. 

•  MacLcay  Hor.  Ent,  204. 
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perfect  structure,  cannot  place  an  animal  above  those 
which  in  every  other  respect  so  obviously  excel  them. 
With  regard  to  insects  particularly,  we  may  further  ask-r- 
Who  that  considers  how  man  employs  his  powers  and 
organs  even  in  his  most  degraded  state,  or  that  contem- 
plates the  wonderful  works  that  he  is  enabled  to  accom- 
plish when  his  faculties  receive  their  due  cultivation  and 
direction,  can  avoid  regarding  him  as  superior  to  the 
rest  of  the  animal  creation  ?  And  what  unsophisticated 
mind,  not  entangled  in  the  trammels  of  system,  when  it 
surveys  the  industry,  the  various  proceedings,  and  almost 
miraculous  works  that  have  been  laid  before  you,  the 
waxen  palaces  of  the  bee, — the  paper  cottages  of  the 
wasp  and  hornet, — the  crowded  metropolis  of  the  white 
ants, — the  arts,  the  manufactures,  and  stratagems  of 
other  insects, — the  associations  and  labours  for  the  com- 
mon good  of  those  that  are  gregarious ; — will  not  at  once 
conclude  that  they  must  be  a  superior  race  to  the  slug, 
the  snail,  and  others,  which  live  only  to  eat  and  propa- 
gate their  kind  ? 

Or  who,  that  considers  the  wonderful  structure  of 
the  animals  whose  cause  I  advocate, — the  analogy  that 
exists  between  their  organs  of  manducation,  of  motion, 
and  of  sensation,  and  between  various  other  parts  of  it*, 
with  those  of  the  higher  animals, — the  acuteness  of  their 
senses,  their  wonderful  strength  of  muscle  ^,  and  powers 
oflocomotion^, — ^but  will  think  them  superior  to  the  head- 
less and  almost  inanimate  oyster  or  muscle,  or  the  con- 
glomerate Alcyonia^  though  they  have  a  heart  and  circu- 
lation? 

«  Vol.  III.  p.  46—.    See  above,  p.  247. 

*  See  above,  p.  195—.  "  Vol.  II.  p.  306- . 
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Who  again,  that  observes  that  in  prc^ttion  as  pe^ 
date  animals  approach  to  the  human  t5rpd,  dieir  motions 
are  accomplished  by  fewer  organs,-^that  man  walks  m 
sublimi  upon  Mo  legs ;  the  majority  of  quadrupeds  tipon 
fours  insects  upon  six ;  the  Arachnida  apparently  upon 
eight :  most  Crustacea  upon  ten ;  and  the  Myriapods  and 
others  upon  many f-^htxi  will  thence  conclude  that  insects 
must  precede  the  Arachnida  and  Crustacea  f 

Who,  once  more,  that  reflects  that  if  any  of  the  supe* 
rior  animals  are  deprived  of  a  limb  it  can  never  be  re* 
produced,  and  that  in  insects  the  same  circumstance  oc- 
curs ;  while  spiders  and  Crustacea  if  they  lose  a  leg  have 
the  power  of  reprodudng  it,  and  the  Mollusca  if  they  are 
decapitated  can  gain  a  new  head,^will  consent  to  their 
being  placed  after  any  of  these  animals*  ? 

Lastly,  who  that  recollects  that  the  Mollusca  are  her* 
maphrodites,  like  most  plants,  bearing  both  male  and 
female  organs  in  the  same  body,<*-^but  will  allow  that  in*' 
sects,  in  which  the  sexes  are  separate  as  in  the  Verte* 
brates,  must  be  more  perfect,  and  of  a  higher  grade  **? 
ii.  We  now  come  to  the  Classes  into  which  the  Anmtosa 
are  divided.  This  term  appears  first  to  have  beeni  em- 
ployed ^y  Tournefort,  and  was  adopted  by  Linn6  ^.  As 
the  nervous  system  of  animals  furnishes  the  most  promi* 
ment  distinction  of  a  subkingdom,  so  the  circukUion  of 
their  fluids,  and  their  respiration  necessarily  connected 
with  it,  seems  best  to  point  out  the  classes  into  which  it 
may  next  be  resolved.     But  having  fully  explained  my 

*  In  this  respect  insects  excel  many  reptiles,  which  can  reproduce 
some  of  their  parts. 

**  See  MacLeay  Hor.  Entomolog,  203»  900—.  ^8-^. 

*  Linn.  Philot.  Bvtan.  n.  155,  160. 
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ideas  on  this  subject  in  a  former  letter,  I  need  not  here 
repeat  what  I  then  said  *• 

liL  As  we  have  subkingdoms,  so  we  may  also  have  sulh 
dassesy  or  such  large  divisions  of  a  class-^not  founded  up- 
on internal  organization  or  any  of  the  primary  vital  func- 
tions, but  upon  different  modes  of  taking  their  food^  or 
such  other  secondary  characters — as  include  more  than 
one  Order.  To  this  description  Clairville's  Mandibtdata 
and  Hamtellata  appear  to  me  to  belong,  which  I  think 
are  by  no  means  entitled  to  the  rank  of  Classes ;  for 
whoever  compares  these  two  tribes  U^ther  will  at  the 
first  glance  be  convinced,  by  the  numerous  characters 
they  possess  in  common,  notwithstanding  the  different 
mode  in  which  th^  take  their  food,  that  they  form  one 
connected  primary  group.  This  circumstance,  therefore, 
only  furnishes  a  clue  for  their  further  subdivision  into 
two  secondary  groups,  separated  by  distinctions  certainlj 
of  a  lower  value  than  those  which  separate  the  Crustacea 
and  Arachnida  from  Insecia.  This  is  further  confirmed 
by  the  variations  that  take  place  in  their  iqpde  pf  feed- 
ing in  their  diQerent  states ;  some  from  m^ticators  be- 
Qoming  suctprious  {Lepidoptera)^  and  others  from  being 
suctorious  becoming  masticators  (Myrmeleon,  Dytiscus^ 
&c.),-^  which  shows  that  this  character  does  not  enter  the 
essential  idea  of  the  animal. 

iv.  Next'to  Classes  and  Subclasses  we  are  to  consider 
those  groups  of  insects  that  are  denominated  Orders. 
The  characters  of  these  at  first  were  taken  principally 
e'en  tiie  instruments  of  flight  or  the  absence  of  them ; 
and  the  name  appropriated  to  each  Order  by  Linn£,  after 

•  Vol.  III.  Letter  XXVIII. 
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Aristode,  had  reference  to  this  circumstance..  Bat  this 
alone  does  not  afford  characters  sufficiently  discrimina- 
ting :  for  though  to  an  accurate  observer  a  difference  in 
these  organs  appears  to  be  characteristic  of  most  of  the 
Orders,  yet  in  some  it  is  not  easily  detected  or  defined. 
In  the  Neuroptera  there  are  as  many  different  types  of 
wings  as  there  are  of  tribes  or  suborders.  So  that  it 
seems  not  possible  so  to  construct  the  definition  of  every 
Order,  as  to  take  its  character  from  the  organs  of  flight 
alone.  Linn^  was  sensible  of  this,  and  was  compelled 
to  have  recourse  to  subsidiary  characters  in  the  majority 
of  his :  his  observation  therefore  with  regard  to  Genera, 
—that  the  character  does  not  give  the  genus,  but  the 
genus  the  character*, — applies  equally  to  Orders;  and  the 
characters  included  in  the  definition  of  an  Order,  should 
be  the  result  of  a  careful  examination  of  its  component 
groups. 

On  a  former  occasion  I  named  to  you  the  Orders  into 
which  it  appeared  to  me  the  Class  Insecia  might  be  di- 
vided ^ ;  they  were  these.  Coleoptera  ,-  Strepsiptera  ; 
Dermaptera  ;  Orthoptera ;  Hemiptera  s  Trichopiera  ,- 
Lepidoptera ;  Neuroptera ;  Hymenoptera  ,-  Diptera  ; 
Aphanipterai  Aptera.  I  then  briefly  explained  them 
merely  for  the  sake  of  illustration,  and  that  you  might 
know  what  description  of  insects  were  meant  when 
these  Orders  were  mentioned  in  my  letters,  without  in- 
tending to  affirm  that  I  had  arranged  them  in  a  natural 
series,  or  that  all  of  them  were  perfectly  natural.    I  shall 

*  Scias  Characterem  non  constituere  Genus,  sed  Genus  Charac- 
terem ;  Characterem  fluere  e  Genere,  non  Genus  e  Charactere ;  Cha- 
racterem non  esse  ut  Genus  fiat,  sed  ut  Genus  noscatur.  PAiA». 
Bolan,  m.  169.  ^  Vol.  I.  p.  60.  note  *. 
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now  consider  them  separately,  and  conclude  with  giving 
my  sentiments  as  to  which  should  be  placed  first. 

*  Orders  in  lohich  the  ordinary  Trophi  all  occurs  or  the 
Mouth  is  perfect  *.     {Mandibulata.) 

1.  CoLEOPTERA  *»  {EUtUherata  F.).  Aristotle  may  be 
called  the  founder  of  this  Order,  since  he  both  named 
and  defined  it^.     Both  his  name  and  definition  were 
adopted  by  Linn^;  and  the  former  (with  the  exception 
of  Fabricius  and  his  school)  by  all  succeeding  Entomo- 
logists.    To  his  definition  Wir^s  in  a  sheath  ^^  other 
characters  have  been  added ;  as  the  fohling  of  the  wings, 
and  the  straight  suture  by  which  the  elytra  are  united  ^. 
Aristode's  character,  though  to  be  found  in  the  great 
majority  of  the  Order,  is  not  universal,  since  there  are 
some  beedes  that  have  neither  wings  nor  sheath,  as  the 
female  glow-worm  ;  and  many  tliat  though  they  have  the 
sheath  have  no  wings,  as  Meloe,  many  Carabi^  &c.     To 
the  transverse  folding  of  the  wings  there  are  also  excep- 
tions ;  as  in  Buprestis,  Molorchm^  &c.     The  straight  su- 
ture by  which  one  elytrum  exactly  coincides  with  the 
other  without  lapping  over,  fails  in  Meloe :  so  that  no  one 
of  these  characters  can  be  called  universal  in  the  Order; 
but  as  an  exception  or  two  does  not  invalidate  a  rule, 
and  these  are  sufiiciently  universal  for  the  purpose  of 
pomting  it  out,  they  may  be  retained.     Perhaps  it  will 
be  an  improvement  to  add  the  kind  of  the  metamorphosis^ 
which,  as  far  as  known,  prevails  universally. 

*  Vol.  Itl.  p.  417.  ^  Derived  from  xoXfo^,  a  theaih,  and 
TTf^oF,  a  wing,  *  Hist,  Ammal.  I.  iv.  c.  7. 1.  v.  c.  20. 

*  '(>»»  TO  xTf^Of  tx*t  fy  «oAf*.  •  Latr.  Gen,  CrusL  et 
Ins.  I  169.    Oliv.  Ins,  i.  Introd.  v. 
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D£F.    Metamarpiosis  inconiplete  '• 

Legs  inosculating^  poaterior  coxas  u$uaU;  traps- 
verse. 

Elt/tra  corneous,  or  coriaceous,  without  veiosi 
united  by  a  straight  suture,  so  as  mostly  to 
cover  the  wings  completely  ^ 

^/;ig5  longitudinally  and  transversely  folded': 
neuration  simple  **. 

2,  Strepsiptera  ^  {Rkiphiptna  Latr.)  The  cha- 
racters of  this  Order  were  first  given  in  the  Linnean 
TransaclianSf  and  it  has  been  adopted  by  Latreille^  who 
however,  without  sufficient  reason,  has  changed  the  name 
originally  imposed  to  BMphiptera  ^.  Rossi,  who  was  the 
first  that  discovered  an  insect  of  this  Order,  concluded 
that  because  it  was  parasitic  it  must  be  Hymtnoptercmi 
and  it  is  certainly  more  nearly  related  to  that  Order  thaa 
to  the  Diptera^  amongst  which  M*  Lamarck  has  arranged 
it,  and  with  which  it  has  no  character  in  common,  ex- 
cept having  two  wings.  This  is  one  of  those  Orders, 
consisting  of  few  genera  and  species,  which,  from  their 
connecting  two  circles,  Mr.  MacLeay  has  called  osai- 
lantj  who  places  it  between  the  Hymenoptera  and  Cbfeo- 
ptera  ^. 

Def.    Metamorphosis  subincomplete  ^  ? 

Pseudelytra  twisted,  attached  to  the  anterior 

l€g^ 

'  Vol.  I.  p.  66.  ^  In  some  genera,  bm  Moiorckut, 

&c.,  they  do  not  completely  cover  the  wings.  Plate  X.  Fig.  1. 
Plate  I.  Fig.  4,  6.  *  In  Bupretfy,  Motorehus,  &c^ 

they  are  only  longitudinally  folded.  **  Plate  X.  Fig.  4. 

*  From  f^iyj/tf,  a  turning  or  iwistmg,  and  xri^oy. 

'  Vol.  III.  p.  689.  note  *.  *  Hor.  Eniomotog.  371 -. 

^  Linn,  Tram,  xi.  96—.  '  Ibid,  t,  ix.f.  1.  d. 
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Wings  not  corered  by  the  ely  tra,  longitudinal]  j 
folded,  forming  nearly  the  quadrant  of  a 
cirde  * :  newratkn  simple. 

vfma  styliferous^ 

8.  Dermaptera<^  {Ulonota  F.  (hihoptera Oliv.).  This 
is  another  osculant  Order,  evidently  connecting  the  Co- 
leqptera  with  the  (hihoptera.  The  elytra  are  of  a  cori- 
aceous substance,  have  a  straight  suture,  and  are  not 
Teined,  and  the  wings  are  folded  longitudinally  as  well  as 
transversely, — circumstances  which  connect  it  with  the 
former  Order, — ^hile  the  shape  of  its  wings,  its  oral  or^ 
gans,  and  its  metamorphosis,  show  its  aflSnity  to  the  latte^^ 
It  was  established  at  the  same  time  and  in  the  same 
work  with  the  preceding  Order,  in  pursuance  of  a  sug- 
gestion of  Dr.  Leach,  and  consists  solely  of  the  Linnean 
genus  Forfiada. 

Def.    Metamorphosis  semicomplete. 

Elytf^a  coriaceous,  without  veins,  united  by  a 

straight  suture,  so  as  partly  to  cover  the  wings. 

Wings  longitudinally  and  transversely  folded, 

each  forming  nearly  the  quadrant  of  a  circle: 

n^ro/um  radiating^. 

Anas  forcipate. 

♦.  Orthoptera*  {Ulonota  F.).  This  Order,  which 
Linne  at  first  regarded  as  belonging  to  the  Coleoptera\ 
and  afterwards  improperly  added  to  the  suctorious  He^ 
miptera^  was  very  judiciously  separated  from  both  by 
De  Geer,  under  the  name  of  Dermaptera^  a  name  not 

*  Plate  II.  Fig.  1.  *  Linn,  Tram,  Ibid./.  15.  b. 

*  From  )(e^^»  ^  '^"^  **  Plate  X.  Fig.  5.    * 

*  From  o^^of,  straight,  '  Fn.  Suec, 
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improper,  and  which  ought  to  have  been  retamed.  Its 
present  name  was,  I  believe,  assigned  to  it  by  Olivier; 
and  as  this  is  generally  in  use,  I  shall  not  attempt  to  dis- 
turb it  Dr.  Leach  divided  the  Order  into  two,  sepa- 
rating the  Slattina  from  it,  under  the  name  of  Didyo- 
ptera  ^.^  He  was  led  to  this  by  the  tegmina  decussating 
or  lapping  obliquely  over  each  other,  whereas  in  the  rest 
the  horizontal  portion  of  one  tegmen  lies  longitudinally 
over  that  of  the  other ;  he  also  probably  took  their  de- 
pressed body  into  consideration ; — ^these  circumstances, 
however,  rather  indicate  a  tribe  or  suborder;  and  as 
such  Mr.  MacLeay  regards  it 

Def.    Metamorphosis  semicomplete. 

Legs  suspended. 

Tegmina  generally  pergameneous**,  reticulated 
with  nervures,  more  or  less  incumbent,  co- 
vering the  wings. 

Wings  longitudinally  folded,  ample :  nenration 
reticulated. 

.  5.  Neuroptera  ^  {Symstatay  Odonota  F.).  Of  all 
the  Linnean  Orders  this  appears  to  consist  of  the  most 
discordant  tribes ;  so  that  it  seems  next  to  impossible  to 
construct  a  definition  that  will  include  them  all,  unless 
indeed  we  admit  M.  Latreille's  idea,  adopted  by  Mr. 
MacLeay^,  that  a  varied  metamorphosis  is  its  essential 
character;  or,  to  speak  more  largely,  variety  itself  seems 
the  characteristic  of  the  insects  composing  it,  in  every 
state;  and  there  is  scarcely  a  common  distinctive  charac- 
ter in  their  perfect  state,  upon  detecting  which  in  any  in- 

•  From  ^iKTvo¥,  a  net,  *  See  above,  p.  20^. 

*  From  ytv^o¥f  a  nerve,  «•  Hor,  Enionio/og.  433. 
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dividual  you  may  exclaim — This  is  a  Neuropterous  insect 
The  only  one  that  I  have  been  enabled  to  seize  is,  that 
their  scapula  and  parapleura  are  pai*allel  and  placed 
obUquely  '•  Whether,  with  all  this  puzzling  variation 
and  dissonance  between  the  different  tribes  of  which  it 
is  now  composed,  this  Order  can  be  considered  as  a  na« 
tural  group,  in  the  present  state  of  our  knowledge  it 
would  be  rash  to  decide.  I  shall  observe,  however,  that 
the  LibeUulinoy — whether  we  regard  their  metamorpho- 
sis and  the  singular  character  before  described  that  di- 
stinguishes their  larva  and  pupa^,  their  oral  instru- 
ments^, the  remarkable  position  of  their  legs*^,  their 
general  form,  the  wonderful  and  peculiar  machinery  by 
which  their  wings  are  moved  %  and  other  circumstances 
of  their  internal  anatomy, — ^if  any  are  to  be  r^arded  as 
forming  a  separate  Order,  are  the  first  entitled  to  that 
distinction.  At  present,  with  our  friend  Mr.  MacLeay, 
I  shall  consider  it  as  not  further  divisible,  and  as  consist- 
mg  of  five  principal  forms.  I  must  not  omit  to  observe, 
that  in  the  Ephemerina  the  parts  of  the  mouth,  except 
the  labnim  and  palpi,  appear  to  be  mere  rudiments  ^ 
Def.    Metamorphosis  varying.     Larva  a  hexapod. 

Wings  four  in  most,  and  reticulated  with  nu- 
merous areolets. 

Proihorax  distinct. 

Scapula  and  Parapleurce  parallel  and  oblique. 

Tail  of  the  female  without  a  terebrant,  or  pun- 
gent multivalve  ovipositor  ff. 

•  VouIII.  p.  563.  »» Ibid.  p.  125—. 

•  Ibid.  p.  423, 441—,  451, 454—.     ^  Ibid.  p.  656. 

•  Sec  above,  p.  186—.  '  N.  I)icl.  ef  HittNat.  x.  344. 
'  The  ovipositor  of  Raphidia  seems  merely  calculated  to  introduce 

its  eggs  under  bark ;  it  seems  incapable  of  boring. 
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6.  HYMEVovTEJik  ^  {PiezataF.).  Mr.  MiM^Leay  con- 
siders Sitrx  L.  as  bdi^  osculant  between  the  Order  we 
are  now  enterii^  vipeo,  and  the  TrickopierOf  and  TeB- 
dhredOf  L.  as  belonging  to  the  latter.  He  appears  to 
^ound  dus  opinion  diidly  upon  a  oonsideratioQ  of  dieir 
larvse  and  a  slight  deference  in  their  OTipositor.  As  (be 
Ord^,  as  settled  by  Lbaoi^,  has  always  been  deeoaed  one 
of  the  most  natural  ones,  and  all  the  great  Esdomdo' 
gists  of  the  preisentaefa  have  agreed  with  Jhtm  in  thiakiog 
it  so;  it  seeafis  to  methattopiMHrethfiinBustalBenintfais 
c^wion,  the  question  should  Jhave  been  discussed  at  more 
lengthy  and  that  it  requires  arguments  of  more  weigbt 
than  any  Mn  MacLeay  has  at  present  produced  to  set  it 
aside.  He  ai^>ears  in  general  lx>  I^  great  ^xess  vpiM 
an  agreement  in  larvae  and  the  kind  of  metamorphosis; 
and  I  am  ready  to  acknowledge  that  it  forms  a  strong 
pr^sun^km  in  &vour  of  any  hypodiesis  of  afBniiy  be- 
tween certain  tribes.  But  when  it  is  had  recourse  to  its 
fundamental  and  infallibly  I  iUnk  it  is  pushed  fir  be- 
yond what  it  will  bear,  or  is  w£urra|Ktable«  I  may  be 
wrong;  but  in  my  i^pprehension,  a  striking  agreeaieot 
in  dieir  general  strycture  in  the  iperjtct  stBij^  wtdck  is 
the  acme  of  their  nature,  afibrds  a  much  more  satisfiic- 
tory  reason  for  keeping  two  tribes  togedter,  than  any 
difference  observable  in  their  larvae  or  metamorphosis, 
for  sepiurfltii^  them.  Let  any  tme  compare  the  structure 
of  these  two  tribes  with  the  Trkhoptera  on  one  side,  snd 
the  Hymenoptera  on  the  other^  and  it  will  require  bat 
a  glance  to  convince  him  of  dieir  greater  affinity  to  the 
latter;  and  the  simple  inspeeticm  only  of  Jurine's  plates 
of  the  wings  of  Hymenoptera  is  calculated  to  produce 

'  From  vfivi9t  a  membrane. 
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tbe  same  c^t.  With  regard  to  their  larva^  the  re- 
senUaDoe  between  the  case-worms  and  the  pseudo-ca- 
terpillars of  the  saw-flies  seems  to  me  very  distMit^  and 
the  numerous  prdegs  of  the  latter  have  scarcely  a 
legitimate  represaortative  in  the  former.  The  larvae  of 
the  gams  I^da  lose  the  proles  intirely,  and  in  one 
species,  which  much  resembles  the  vermiform  larvae  of 
Hymenopteroy  the  real  legs  are  so  extremely  short  as  to 
be  scarcely  discernible';  so  that  it  requires  no  great 
stretch  of  iaith  to  believe  that  saw-flies  or  Sirices  may 
existin  whose  l^^vse  the  legs  disappear ^  But  itis  this 
very  tiibe,  whose  larvae  thus  approach  to  those  of  the 
other  Hymenoptera^  in  which  Mr.  MacLeay  finds  the 
greatest  external  resemblance  to  the  Trichoptci-a  *.  In 
fiu;t  the  difierence  between  the  saw-flies  and  Siricida^ 
and  the  remainder  of  the  Hymenoptera^  amounts  to  little 
more  dian  what  takes  place  in  the  Diptera  Order  be- 
tween the  Tipulid(Sj  Asilid/e,  Muscidce^  Scc^  in  which 
also  the  metamorphosis  difiers. 

Anodier  argument  upon  which  Mr.  MacLeay  seems 
to  lay  some  stress,  is  taken  from  the  number  of  parts 
mto  which  the  ovipositor  of  the  saw-flies  is  resolvable, 
which  he  finds  to  consist  oSfour  pieces ;  while  in  what  he 
considers  as  the  genuine  Hymenoptera^  it  is  formed  only 
of  three  ^ :  but  in  fact,  in  these  last  there  are  two  spiculae, 
answering  to  the  two  saws  of  Tenthredo^  so  that  the  va- 

*  De  Geer  ii.  1035.  *>  Since  this  was  written, 
Mr.  Stephens  has  showed  me  a  remarkable  Hynienopterous  insect 
taken  by  him  in  Hertfordshire,  which  appears  to  have  the  antennae 
of  one  of  the  IcknetmonkUs  and  the  wings  and  abdomen  of  a  TVn- 
ihredo  L.,  so  as  to  form  a  link  connecting  the  two  tribes  or  suborders. 
This  may  probably  have  a  vermiform  larva. 

•  Hor,  ErUwndog.  431.  **  Hor,  Enlomolog.  429. 
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gina  in  which  these  move  may  be  considered  as  a  doubk 
sheath :  only,  as  these  were  to  be  pushed  out  at  the  same 
time,  and  the  others  aUemately^  it  was  necessary  diat  in 
the  latter  each  sheath  should  be  separate,  to  admit  of  this 
motion ;  but  as  to  its  composition,  the  weapcm  in  both  is 
essentially  the  same.  At  any  rate  this  structure  could 
furnish  a  reason  only  for  the  formation  of  a  separate 
group. in  the  same  Order,  but  none  for  the  transferor 
such  group  to  another,  which  had  no  such  instrument 
at  all ;  since,  as  we  have  seen,  the  Trichoptera  extrude 
their  ^vgs  at  once  in  a  mass  *.  I  do  not  mean,  however, 
that  it  should  be  inferred  from  what  I  have  here  said, 
that  there  is  no  tendency  m  the  saw-flies  towards  a  Tri- 
chopterous  type,  for  in  them  nature  seems  pointing  that 
way,  but  the  distance  is  too  great,  and  the  number  of 
types  of  form  necessary  to  fill  up  the  interval  too  many, 
to  warrant  in  my  opinion  their  removal  from  the  one 
Order  to  the  other. 
Def.     Metamorphosis  incomplete  ^. 

Trqphi  in  most  not  used  for  mastication^. 

Wings  four  inettratwn  generally  areolate  •*. 

Prothorax  obsolete,  giving  place  to  an  ample 
collar. 

Tarsi  pentamerous. 

Ovipositor  5 — 6-valved,    the    vagina  darting 
forth  two  retroserrulate  spiculce. 

•  Vol.  III.  p.  67.  Sec  above,  p.  160. 

«»  Whoever  consults  De  Geer  ii.  941—.  t  xxxiii.y;  14, 15.  /.  xxxfi 
/.  27.  and  /.  xxxix./.  7,  8,  will  be  convinced  that  the  metamorphosis 
of  Tenthredo  L.  is  incmnplete  rather  than  obtected. 

^  The  Hymenoptera,  though  they  have  all  the  usual  oral  orffEat, 
cannot  be  denominated  masticators  generally ;  these  organs,  esipea» 
ally  the  mandibles,  being  chiefly  used  in  their  economy. 

•*  See  above,  p.  350. 
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♦*  Orders  in  which  all  the  ordinary  Trophi  do  not  occur, 
or  the  Mouth  is  imperfect  *  {Haustellata). 

7.  Hemiptera^  (Ryngota  F.).  Linn^  at  first  con- 
fined this  Order  to  those  insects  which  have  a  jfT'omuscis, 
which  he  denominated  a  rostrum  ^ ;  but  afterwards,  con- 
vinced that  the  Orthqptera  of  the  modems  could  not  be 
associated  properly  with  the  Coleoptera;  instead  of  form- 
ing them  into  a  distinct  Order,  as  nature  would  have 
dictated — ^perhaps  to  avoid  the  multiplication  of  Orders 
and  without  altering  his  definition — with  equal  infelicity 
he  added  them  to  this.  Subsequent  Entomologists,  who 
saw  the  impropriety  of  masticating  insects  thus  herding 
with  suctorious  ones,  restricted  the  Order  to  its  old  limits; 
bat  Latreille  very  judiciously  altered  its  arrangement, 
and  divided  it  into  two  Sections,  separating  those  whose 
hemelytra  terminate  in  membrane,  from  those  in  which 
they  are  mostly  tegmina,  or  of  a  substance  intermediate 
between  that  of  the  elytra  of  Coleoptera  and  that  of  the 
wings  of  the  Tetrapterous  Orders.  He  denominated  the 
first  of  these  sections,  or  rather  suborders,  Heteroptera, 
and  the  last  Homoptera  ^.  Dr.  Leach,  observing  that 
very  considerable  difierences  take  place  both  in  the  eco- 
nomy and  structure  of  Heteropterous  and  Homopterous 
insects,  followed  De  Geer  in  considering  them  as  sepa- 
rate Orders,  which  he  has  called  Hemiptera  and  Omo- 
ptera,  and  in  which  he  has  been  followed  by  Mr.  Mac- 

•  Vol.  m.  p.  417. 
^Yti3mkfM9v^thehalfl 

*  Vol.  IIL  p.  463—.  Linn.  <%w/.  Not  Ord.  11. 

'  If  confidmd  aBsuborders^  their  denomination  should  not  ter* 
BUDate  precisely  as  that  of  Orders*  Perhaps  Hewaptenta  and  Hete' 
rofUnXtt  might  be  an  improvement. 

VOL.  IV.  2  c 
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Leay;  who,  however,  with  his  usual  accuracy  and  judg- 
ment, has  restored  the  aspirate  to  the  latter  name\  Their 
agreement  in  having  a  promuscis^  or  instrument  of  suc- 
tion, with  a  jointed  sheath,  at  present  induces  me  to  hesi- 
tate as  to  the  propriety  of  their  separation,  and  to  consi- 
der them  as  forming  secondary  rather  than  primary  sec- 
tions of  the  Class.  That  you  may  be  enabled  to  judge 
for  yourself  upon  this  subject,  I  will  state  the  principal 
features  in  which  they  differ.  In  the  first  place,  the  He- 
teropterous  section  usually  sucks  the  juices  of  animals, 
and  the  Homopterous,  those  of  plants;  in  the  former,  the 
Hemelytroy  besides  their  different  substance,  as  well  as 
t}ie  wings,  cross  each  other;  while  in  the  latter,  the  organs 
of  flight  are  deflexed,  and  do  not  lap  over  each  other  at 
all.  The  antennae  also  of  the  one  are  often  long,  and  do 
not  terminate  in  a  bristle ;  while  in  the  other,  with  few 
exceptions,  they  are  very  short  and  setigerous.  In  the 
Heteroptera  the  body  is  depressed  and  flat,  in  the  Homo- 
ptera  convex  and  thick.  In  the  former,  the  scutellumis 
one  of  the  principal  features  of  the  trunk;  in  the  latter, 
not  at  all  remarkable  ^.  Other  differences  in  the  struc- 
ture, both  of  head,  trunk,  and  abdomen,  might  be  pointed 
out ;  but  these  you  will  chiefly  find  noticed  in  my  letters 
on  the  External  Anatomy  of  Insects,  where  I  treated  of 
those  parts.  I  shall  here,  therefore,  only  further  men- 
tion the  ovipositor  also  as  forming  a  most  striking  dis- 
tinction «. 

Def.    Metamorphosis  semicomplete  in  almost  alL 
Mouth  promuscidate  ^. 

•  Hor.  Entamolog,  374—.  *  Vol.  HI,  p.  654. 

*  See  above,  p«  150—. 
•'  Vol.  III.  p.  463. 
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Wings  covered  by  Hemelytra  or  Tegmina  ■. 
Tarsi  mostly  trimerous,   rarely  dimerous  or 
monomerous  ^. 

8.  Trichoptera  <^  Kirby  {Syiiistata  F.  Neuroptera 
Latr.).  MM.  Latreille  and  MacLeay  are  of  opinion 
that  Semblis  F.  and  Phyganea  L.  ought  to  be  associated 
in  the  same  group ;  and  the  latter  gentleman  has  backed 
his  opinion  by  some  apparently  cogent  arguments** :  there 
are  others,  however,  that  seem  to  me  more  cogent,  for 
considering  them  as  belonging  to  different  Orders.  Who- 
ever examines  the  several  tribes  into  which  Mr.  Mac- 
Leay has  divided  the  Neuroptera^  will  observe  in  all  of 
them  a  distinct  prothorax^  a  circumstance  which  they 
possess  in  common  with  those  Orders  that  use  their  man- 
dibles for  mastication;  whereas  in  those  that  do  not  use 
them  for  mastication,  as  the  Hymenoptera,  or  that  take 
their  food  by  suction,  this  part  is  replaced  by  a  mostly 
narrow  collar,  forming  a  part  of  the  alitrunk «.  The  ex- 
istence then  of  the  prothorax  in  the  Perlida^  and  of  the 
collar  in  the  Trichoptera^  affords  no  slight  presumptive 
evidence  that  they  belong  to  different  Orders.  Another 
circumstance  that  weighs  much  with  me  is,  that  the  type 

»  Vol.  UI.  p.  611—.  604—.  t,  iwd.  p.  684_. 

*  From  %Sy  rqtxfiu  ^f*  M^*  MacLeay,  thinking  it  indispu- 
table that  the  PerUdce  should  be  included  in  this  Order^  suggests  the 
propriety  of  changing  its  name,  both  as  inapplicable,  and  as  being 
preoccupied  by  a  Dipterous  genus.  As  I  do  not  think  the  PerUdm 
belong  to  the  Order,  and  as  the  great  body  of  the  Trkhoptera  are 
distinguished  by  hmry  upper  wings,  I  cannot  think  the  name  impro- 
per :  but  to  apply  a  name  to  a  Crenut  which  terminates  like  the  deno- 
minatioas  of  Orders,  I  think  leads  to  mistakes,  and  should  not  be  to- 
lerated.—K. 

■»  Hor.  ErUomolog.  430—.  •  Vol.  III.  p.  546—. 

2c2 
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of  the  neuration  of  the  wings  in  Perla  is  taken  from  the 
Netaroptera^  in  the  Trichoptera  from  the  Lepidoptera; 
the  same  observation  extends  to  the  legs  of  both*,  and 
likewise  to  the  abdomen.  Even  in  their  oral  organs,  as 
far  at  least  as  relates  to  their  mandibles,  those  of  Perloj 
though  membranaceous — a  circumstance  occurring  even 
in  Coleaptera — are  of  a  Neuropterous  type;  while  the 
angular  termination  of  the  cheeks  in  the  PAryganeasp- 
proaches  to  the  Lepidopterous  mandibular  rudiments. 
The  principal  argument  on  which  Mr.  MacLeay's  opi- 
nion seems  to  rest,  is,  that  the  larvae  of  both  are 
aquatic,  and  clothe  themselves  in  cases  formed  of  various 
materials:  but  though  this  circumstance  shows  that  they 
approximate  in  the  system,  it  does  not  prove  that  they 
belong  to  the  same  order,  since  the  general  habit  and 
appearance  of  the  two  animals  when  arrived  at  perfec- 
tion contravenes  it.  The  larvae  of  Myrmeleon  and  of 
Leptis  Vermileo  form  pitfalls  of  sand  for  their  prey,  and 
when  they  become  pupae,  cover  themselves  with  it^;  but 
this  in  them  does  not  even  prove  an  affinity,  but  only  an 
analogy.  The  larva  of  Perla  is  carnivorous^,  that  of 
Phryganea  mostly  herbivorous** :  so  that  they  are  not 
precisely  similar  in  their  habits.  Whether  they  resem- 
ble each  other  aUogethery  in  their  form,  does  not  clearly 

*  The  location  of  the  1^  together,  their  long  cox»,  and  their 
calcaria,  are  analogous  also  to  those  of  the  Lepidoptera. 

"»  Reaum.  vi.  Mem.  x.  t,  xxxii,  /.  13.  t.  xxxiv.  /.  1 — 6.  De 
Geer  vi.  169—.  t.  x./.  7, 8. 

•  isr.  Diet.  iPHist.  Nat.  xxv.  286. 

<•  De  Geer  li.  611—.  He  however  observes,  that  they  often  at- 
tack other  insects :  but  the  form  of  their  inandibulse,  like  that  of  die 
caterpillars  of  Lepidoptera,  which  also  on  some  occasions  become 
carnivorous  (Vol.  I.  p.  386),  is  fitted  for  a  vegetable  diet.  De  Geer, 
JM,  505. 
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appear.  The  above  reasons  will,  I  trust,  justify  me  for 
considering  them  at  present  as  belonging  to  di£krent 
Oders ;  but  if  further  discoveries  should  confirm  the 
opinion  Mr.  MacLeay  espouses,  I  shall  have  no  hesitar 
ticm  in  yidding  to  it 

Def.    Meiamorpkosis  incompleted 

Mouth  emandibulate. 

Prothorax  replaced  by  a  collar. 

Wit^s  four,  upper  pair  mostly  haity,  lower 
ample,  folded :  neuration  branching. 

Anus  without  setae.  Eggs  extruded  in  a  gela- 
tinous mass^. 

9.  Lepidopx£Ra<^  {Glossata  F.}.  Ck)nceming  this 
Order,  no  difference  of  opinion  exists  amcMigst  Entomo- 
logists. Besides  the  scales  that  cover  dieir  wings,  they 
are  distingubhed  by  the  peculiar  instrument  of  suction 
formerly  described :  neither  of  these  characters,  how- 
ever, is  perfectly  universal;.some  of  the  Order  (Nudaria) 
having  no  scales  upon  their  wings,  and  others  being 
without  any  antUa  {Aglossa).  Other  peculiar  characters 
are  to  be  found  in  them;  for  instance,  the  patagia^  or 
tippets,  that  adorn  their  evanescent  thorax  \  and  the 
tegula,  or  base-covers,  of  a  shape  quite  dissimilar  to 
those  of  Hymencptera^  which  cover  and  defend  the  bi^ 
of  their  wings  ^.  As  in  the  last  Order,  their  legs  are 
located  all  together  with  scarcely  any  space  intervening 
between  them;  and  they  often  agree  also  in  their  spurs. 

^  This  b  evident  from  De  Geer's  account  Rid.  516.  L  xii./.  14. 
/.  XV. /.  4. 

**  Plate  XX.  Fig.  25.  *  From  Xix/^,  a  scale. 

'  Vol.  III.  p.  537.    Plate  IX.  Fig.  4.  •  Ibid.  Fio.  5. 
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Hbf*    Metamorphosis  obteoted  *• 
Mouth  antUate^ 
Prothorax  very  short,  covered  by  a  pair  of  ^ 

pets. 
Wit^s  four,  covered  partially  or  generally  with 

minute  scales :  neuration  branduDg,  often 

with  a  central  areolet 

10.  DiPTERA^  {Antliata  F.).  This  Order  likewise 
appears  indebted  for  its  name  to  the  philosopher  of 
Stagyra,  who  distingubhes  the  members  of  it  from  their 
counter-parts — the  Hymenoptera'^hy  their  having  an 
oraly  while  these  have  an  anal  sting*' :  and  we  may  add, 
that  while  the  last,  on  account  of  their  wonderful  eco- 
nomy and  the  benefits  which  by  them  Providence  con- 
fers upon  mankind,  have  been  justly  regarded  as  the 
princes  of  the  winged  insect  world, — the  former,  when 
we  consider  the  filthy  and  disgusting  habits  of  their 
grubs,  and  the  annoyance,  both  from  their  numbers  and 
incessant  assaults,  of  them,  in  their  fly-state,  may  very 
properly  be  considered  as  its  canaille.  Almost  all  the 
tribes  of  Hymenoptera^  from  the  saw-flies  to  the  ants, 
have  their  representatives  in  this  Order.  Though  the 
number  of  wings  is  its  prominent  feature,  yet  there  are 
two-winged  insects  in  other  Orders,  as  some  Ephemera; 
and  the  Eproboscidea  of  Latreille  seem  rather  a  kind  of 
winged  Aptera^  if  we  consider  their  tf^qphi^  than  real 
Diptera ;  or  they  may  form  an  osculant  group,  partly 
winged  and  partly  apterous,  between  the  two.  I  have 
before  remarked,  that  though,  apparendy,  the  insects  of 

•  Vol.  I.  p.  65—.  -^  Vol.  III.  p.  468. 

'  From  In,  twice^  or  double.  *  Hist,  Aninud,  J.  iv.  c.  1, 1^. 
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this  Order  have  only  two  wings,  yet  the  under  or  secon- 
dary wings  of  the  other  Orders  have  in  them  their  re- 
presentative*. Their  poisers  also,  I  formerly  observed 
to  you,  are  probably  more  connected  with  their  respira- 
tion than  with  their  flight  ^. 

Def.     Metamorphosis  incomplete,  or  coarctate. 
Mouth  proboscidate  <=. 
Prothorax  replaced  by  a  collar.    Sutures  of  the 

trunk  mostly  spurious^. 
Wir^s  two,  with  winglets  attached  to  them : 

neuration  various  ®.     Poisers. 
Tarsi  pentamerous. 
Ovipositor  various  ^. 

11.  Aphaniptera^  {Aptera  L.  Lamarck.  Rhyngota  F. 
Victoria  Latr.)  This  is  an  osculant  Order,  and  is  dis- 
tinguished from  the  other  Aptera  L.  in  undergoing  a 
r^ular  metamorphosis.  The  larva  is  vermiform,  the 
pupa  incomplete,  and  inclosed  in  a  cocoon.  Probably 
the  conmion  fl^  and  the  chigoe  would  form  distinct 
genera.  The  number  of  species  of  fleas  is  gi*eater  than 
bas  been  supposed.  I  have  been  informed  that  Dr.  Leach 
is  acquainted  with  fourteen  British  species  alone.  Be- 
sides their  metamorphosis,  they  are  distinguished  from 
the  Aptera  by  the  number  of  segments  into  which  their 
body  is  divided,  and  by  their  pentamerous  tarsi.    Some- 


•  Vol.  II.  p.  354—.  »»  Ibid.  p.  355. 

•  Vol.  III.  p.  465—.  •»  Ibid.  p.  552-. 

•  IWd.  p.  632.  '  See  above,  p.  163. 

g  From  a^ttpnf,  p^conspicuous ;  so  named  because  something  like 
efyira  appear. 
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thing  like  elytra  and  a  scotdluin  appear  to  distinguish 
these  insects. 

D£F.    Metamorphosis  incomplete. 
Body  apterous,  compressed. 
Mouth  rostrulate*. 
7/{r5i  pentamerous. 

We  are  now  come  to  those  insects  which,  though  they 
change  their  skin  in  their  progress  to  their  state  of  per- 
fection, and  some  of  them,  as  we  have  seen^,  gain  addi- 
tional segments  and  pairs  of  legs,  yet  none  of  them  ac- 
quire Mfiings  or  wing-cases :  these  I  have  considered  as 
forming  one  Order,  under  the  denomination  of 

12.  After  A  ^  {SynistatOj  AntliatOj  Uru^atOj  MitO" 
sata  F.).  I  do  not  give  this  as  a  natural  Order.  Our 
knowledge,  however,  of  the  internal  organization  of  its 
groups,  is  not  at  present  sufficiently  matured  to  waifaot 
the  formation  of  them  into  new  Classes^  i  till  that  is  more 
fuliy  ascertained,  it  seems  to  me  therefore  best  to  con- 
sider these  groups  as  forming  three  Suborders :  ihejirst 
consisting  of  the  Hexapods;  the  second  of  the  Octopods; 
and  the  third  of  the  Polypods.  It  will  be  better,  I  think, 
instead  of  giving  a  general  character  of  the  Order,— 
which  principally  consists  in  the  insects  composing  it 
being  Apterous^  or  never  acquiring  organs  of  flight,--to 
define  each  of  these  groups* 

Hexapods  {AmetaboKa  Leach,  Ametabola  M^L.).  Six 
legs  may  be  regarded  as  the  natural  number  in  oZ?  the 

•  Vol.  Iir.  p.  470.  "  Ibid.  p.  23. 

*  From  tt,  priv.  and  xrffov.  ^  Vol.  Ill,  p.  221—. 
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insect  tribes* :  but  our  business  now  is  with  those  Aptera 
whose  body  consbts  o{ three  greater  s^^nients,  and  which 
in  none  of  their  states  have  ever  more  or  less  than  six 
legs,  and  consist  of  the  three  Lmnean  genera  Pediadus^ 
Lepisma^  and  Podura  ( Thfsanura  and  Anoplura).  Some 
of  the  mites  {Acarus  L.)  are  hexapods,  but  their  body 
has  no  distinction  of  head,  trunk,  and  abdomen.  The 
metamorphosis  of  most  female  BtaUa^  and  of  some  other 
Ortkoptera  that  are  apterous,  cannot  be  r^arded  as 
materially  different  from  that  of  the  Hexapods.  Amongst 
the  Jnapluraf — ^the  Pediculij  or  lice,  are  suctorious,  and 
the  Nirmij  or  bird-lice,  masticators, — a  circumstance 
which  in  them  does  not  a{^>ear  to  indicate  even  a  diffe* 
rent  Order,  and  proves  that  undue  stress  ought  not  to 
be  laid,  independently  of  general  characters,  on  the  mode 
in  which  insects  take  their  food. 

Def.     Metamorphosis  complete. 

Body  consisting  of  three  principal  segments. 
Mouth  perfect,  or  rostellate  \ 
AntemuB  distinct. 
hegs  six,  in  every  state. 

Octopods.  This  suborder  consists  of  the  Trachean 
Arachnida  of  Latreille,  excluding  the  Pycnogonida ;  of 
the  Acaridea,  Sironidea^  PhalangideOj  and  part  of  the 
Scorpionidea  of  Mr.  MacLeay,  and,  with  some  excep- 
<tons,  of  the  Linnean  genera  Acarus  and  Phalangium. 
This  last  tribe  (for  with  Linn^  I  include  Chelifer  and 
Obsidium  in  die  Phalangidea,)  on  one  side  approaches 
Scorpio  by  ThelyphonuSj  and  on  the  other  the  Aranidea 

•  Vol.  hi.  p.  22.  "  Ibid.  p.  471. 


Sd4  SYSTEM  OF  JKSECTB. 

by  Gof^kptes;  or,  according  to  Mr.  MacLeay,  the 
transit  is  to  both  by  GaleodesK  But  as  there  is  resscm 
for  thinking  that  this  last  belongs  to  die  Pidmonary 
Jrachnida^y  and  forms  a  peculiar  Qrpe  in  that  Class,  I 
consider  the  transit  from  the  one  to  the  other  as  above 
stated.  The  folded  abdomen  of  Gomfleptes  seem^  much 
to  correspond  with  that  of  tlie  cancriform  spiders  (O*- 
kinodes  cancriformisy  8cc.). 

Def.    Metamorphosis  complete. 

Body  consisting  of  one  or  two  principal  s^- 

ments. 
Mouth  various*^. 

Antenna  obsolete,  or  represented  by  mandibles. 
Legs  mostly  eight,  but  in  a  few  six  only**. 

Polypods.  This  suborder  consists  of  Dr.  Leach's 
Class  Myriapodoy  or  the  Chilognatha  and  Chilqpoda  of 
Latreille,  corresponding  with  the  Linnean  genera  Mus 
and  Scdopendrcu  Mr.  MacLeay  has  arranged  them  in 
the  same  Class  with  the  Hexapods,  and  conqects  them 
with  the  Anoplwra  by  means  of  certain  intestinal  worms 
of  an  indistinct  annulose  structure  ^  {Entozoa  Nematoidea 
Rud.),  in  which  the  sexes  are  dioecious,  and  some  of 
which  are  furnished  with  lateral  spinulse, — thus,  as  he 
supposes,  connected  with  the  Polypods ;  and  with  the 
Anoplura  by  others  {Epizoaria  Lam.)  in  which  appen- 
dages appear  somewhat  analogous  to  the  legs  of  Hexa^ 
pods,  as  in  Cecrops  Leach,  and  which  like  them  are 
parasitic  animals  ^     But  the  right  of  these  worms  to  be 

•  ffor,  Entomolog,  381.  *»  Vol.  III.  p.  22.  note  •. 
«  Ibid.  p.  471—.  ^  Ibid.  p.  65a 

•  See  above,  p.  236.  ^  H<n;  En$amolog,  986. 
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ooDsidered  as  m^nbers  of  die  same  Glass  with  the  H»- 
vpoia  and  Pcdypods  at  present  appears  rather  problem- 
aticaly  and  requires  further  examination. 

Def.    Metamorphosis  subcomplete*. 

Bodi/  consisting  of  numerous  segments. 

Mouth  perfect**. 

Eyes  compoimd  or  aggregate. 

Antenna  distinct 

Legs  six  on  the  trunks  many  on  the  abdomen. 

I  roust  next  say  something  on  the  Orders  of  the  Arach^ 
nida.  Every  one,  at  first  sight,  sees  that  spiders  and 
scorpions  are  separated  by  characters  so  strongly  marked, 
that  ihey  look  rather  like  animals  belonging  to  different 
Classes  than  to  the  same :  these  form  the  two  primary 
Orders  of  the  Arachnida,  and  they  appear  to  be  con- 
nected by  two  secondary  or  osculant  ones, — on  the  one 
side  by  Galeodes,  and  on  the  other  by  Thelyphonus  and 
Thrynus^.  This  Class,  although  there  is  an  appearance 
of  eight  legs,  is,  strictly  speaking,  of  a  Hexapod  type;  for 
the  anterior  pair,  ordinarily  regarded  as  legs  and  per- 
forming their  function,  are  really  the  analogues  of  the 
maxillary  palpi  of  perfect  insects.  This  will  be  evident 
to  you  if  you  examine  any  species  of  Galeodes.  These 
animals,  if  we  look  at  them  cursorily,  we  should  regard 

*  The  number  of  segments  and  Ic^  acquired  by  these  insects  in 
dieir  progress  to  their  last  state,  distinguishes  their  metamorphosis 
from  that  of  odier  Aptera,  and  requires  a  distinct  name. 

«•  Vol.  in.  p.  417. 

•  Wheo  I  said  (Vol.  III.  p.  8J.)  diat  Phrynus  probably  belonged 
to  the  trae  Arachmdoj  it  escaped  my  recollection  that  Latreille  had 
placed  that  genus  there. 
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88  Decapods  s  but  when  we  trace  die  two  anterior  pairs  d 
apparent  legs  to  their  insertion,  we  find  that  both  pro- 
ceed from  the  headj  which  in  that  gem^  is  distinct  from 
the  trunk;  while  the  three  last  pairs,  which  alone  are  fur- 
nished with  claws,  are  planted,  as  1^  usually  are,  in 
the  latter  part  The  first  pair  represent  the  ordinary  palpi 
c£Arachntday  are  analogous  to  the  labial  ones  of  Hexa- 
pods,  and,  as  likewise  in  Phynus  and  ThelyphonuSj  are 
more  robust  than  what  are  usually  taken  for  the  first 
pair  of  legs;  but  they  difier  in  being  considerably  longer, 
and  instead  of  terminating  in  a  chela  are  fiirnished  with 
a  retractile  sucker  *.  The  second  pair  are  more  slender 
and  shorter  than  the  first;  they  correspond  precisely  with 
what  are  deemed  the  first  pair  of  legs  of  Odqpods  and 
Arachnida,  and  are  clearly  analogous  to  the  maxillary 
palpi  of  perfect  insects.  Whether  the  base  of  the  first 
pair  of  these  palpi  is  in  any  respect  analogous  to  the  la- 
bium of  insects,  (as  that  of  the  second  seems  to  be  to  Uieir 
maxillss,)  I  am  not  prepared  to  assert:  it  will  therefore  be 
most  advisable  to  name  these  palpi  anterior  and  posit' 
rior :  but  as  they  evidently  proceed  fi*om  the  head  in 
GaleodeSf  and  in  that  genus  are  cleai-ly  analogous  to 
those  of  the  Phrynideaj  (which  in  their  turn  as  clearly  re- 
present those  of  the  Aranideay)  it  follows  that  in  all  they 
are  organs  of  the  part  representing  the  hecid^  and  there- 
fore not  in  ^primary  sense  legs;  although  in  a  secondary^ 
as  M.  Savigny  has  proved,  they  may  be  so  called  ^ 

1.  Araneidea  M^L.  {Aranea  L.,  Araneida  Latr.) 
The  Araneidea^  or  spiders,  seem  resolvable  into  two 

*  L,  Dufour  Six  KouveU,  ArackrwL  &c.   Ann.  Gen.  det  Scicnc. 
Physiq.  IV.  iii.  17.  /.  Ixix./  7, 6. 

*»  Mem,  tur  let  Aninu  sans  Veriebr,  I.  i.  57—. 
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suborders, — ^the  Sedentaries  and  the  Wanderers;  thus 
forming,  perhaps,  vhat  Mr.  MacLeay  would  denominate 
the  normal  groups  of  a  circle  ofAracknida. 

Dep.    Mandibles  armed  with  a  perforated  claw. 
Head  and  Trunk  coalite. 
Palpi  pediform,  anterior  pair  without  claws. 
Abdomen  without  segments  or  elongated  tail. 
Spiracles  two*. 
Anus  furnished  with  an  apparatus  for  spinning*'. 

2.  ScoRPiONiDEA  M^L.  ^Scorpio  L.  Latr.) 
Def.    Mandibles  chelate. 

Head  and  Trunk  coalite. 

Anterior  Palpi  chelate  ^. 

Posterior  Palpi  pediform. 

Pectens  two^. 

Abdomen  divided  into  segments  and  termina- 
ting in  a  jointed  tail,  armed  at  the  end  with  a 
sting* . 

Spiracles  four  pairs. 

3.  Galeodea. 

Def.    Head  distinct  ^. 
Eyes  two. 
Mandibles  chelate  with  dentated  chelas. 


*  Plate  XXK.  Fig.  1-  »»  Plate  XV.  Fig.  10.  r\ 
Plate  XXIII.  Fig.  15. 17.  T\  •  Plate  XV.  Fio.  7. 

*  Plate  XXVII.  Fig.  60. 

*  Called  the  CentrU.    Vol.  III.  p.  388,  716. 

'  M.  Latreille  thinks  that  in  Galeodes  the  prothorax  is  coalite  with 
the  head  (iV.  Diet.  d^Hitt.  Nat.  xii.  370.) ;  bat  that  it  is  not  so,  is  evi- 
dent from  the  six  real  legs  being  affixed  to  the  pieces  behind  it.  See 
also  Vol.  III.  p.  23.  note''. 
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Palpi  pedi&rm,  the  anterior  pair  thidwsi  with 
a  retractile  sucker. 

Trunk  consisting  of  two  principal  segments, 
with  a  minute  supplementary  posterior  one^. 

Spiracles  two  placed  in  the  trunk  \ 

Pseudo'peciens  two  *^. 

Abdomen  divided  into  segments. 

Anus  unarmed  and  without  a  spinning  appa- 
ratus ^. 

4,  Phrynidea. 

Def.    Mandibles  unguiculate. 

Anterior  Palpi  chelate  or  unguiculate  %  very  ro- 
bust. 
Posterior  Palpi  pediform,  very  long  and  slender. 
Abdomen  divided  into  segments. 
Spiracles  two  pairs. 

^U5  terminating  in  a  mucro,  and  sometimes  in  a 
filiform  jointed  tail  without  a  sting  at  the  end. 

V.  Having  considered  the  Orders  into  which  Insecta 
and  Arachnida  may  be  divided,  I  am  next  to  give  you 
some  account  of  the  groups  into  which  each  is  fiurther 
resolvable.  To  draw  out,  however,  a  complete  scheme 
of  these  would  be  deviating  from  my  province,  and  ex- 

•  L.  Dufour  ubi  supr.  IV.  iii.  18.  *  Hnd,  19. 

•  Ibid.  U  lidx./.  7.  d. 

<  When  the  characters  of  the  Class  Arachnida  were  drawn  up 
(Vol.  in.  p.  30.)  I  had  not  seen  a  Gcdeodes  -  they  should  be  thus 
amended : 

Palpi  four :  anterior  pair  pediform,  cheliform^  or  onguicolate; 

posterior  pediform. 
TrurJi  Legs  six,  &c. 

•  Plate  XUI.  Fig.  1. 
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tend  this  letter  to  an  ^ormous  length.  Indeed,  to  give 
the  nattsral  primary  and  subordinate  sections  of  every 
Order^  would  require  a  knowledge  of  the  subject  to  whidi 
no  Entomologist  has  yet  attained.  I  shall  therefore  only 
say  something  general  upon  them,  and  refer  you  to  an 
example  of  eadi  kind  of  group. 

Preriously  to  the  groups  themselves  their  nomendahirt 
claims  our  attention.  M.  Latreille  in  his  last  arrange* 
ment  of  Aamdose  animals  has  divided  his  Orders  into 
Sections ;  Families  /  Tribes ;  and  Genera :  his  tribes  he 
h^  often  further  subdivided  into  lesser  sections,  repre^ 
seated  by  c^)ital  and  small  letters,  &c  *.  Mr.  MacLeay, 
discarding  tibe  term  section,  has  Tribes  s  Races  {Stirps); 
Families;  Genera,  end  Subgenera^.  But  as  in  descending 
from  the  Order  to  the  lowest  term,  or  the  species,  a  series 
of  groups  gradually  diminishing  in  value,  which  reqiure 
a  greater  number  of  denominations  than  have  yet  been 
employed  by  Entomologists,  often  occur,  I  think  we  may 
with  benefit  to  the  science  add  to  the  list  I  would 
therefore  .propose  the  following  primary  and  subordinate 
divisions  of  an  Order:  1.  Suborder ;  2.  Section;  S.  SuIh 
section;  4.  Tribe;  B.  Std)tribe ;  6.  Stirps ;  T.  Family; 
8.  Genus ;  9*  Subgenus.  I  would  further  propose  that 
each  of  diese  successive  groups  should  have  a  name  al- 
ways terminating  alike,  so  that  the  value  of  the  group 
when  spoken  of  might  always  be  known  by  the  termina- 
tion:— thus  if  a  subclass  end  in  atcL,  a  suborder  might 
end  in  ita  ;  a  section  in  ana,  a  subsection  in  ena  ;  a  tribe 
in  fMy  a  Bubtribe  in  ona  ;  a  stirps  in  una ;  and  a  family 
in  ida ;  the  genera  being  left  free. 

*  FamUet  Nalurellet  du  Khgne  Animal, 
|>  Annulota  Javanka,  5. 
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With  regard  to  their  characters^  we  are  not  to  plaoe 
our  groups  upon  Prpcrustes'  bed,  and  lop  or  torture 
them  to  accommodate  them  to  every  standard  we  may 
have  fixed  for  them :  assuming  one  set  of  characters  for 
suborders,  another  for  tribes,  and  so  for  every  other 
group ;  for  the  value  of  characters  varies, — those  that  in 
some  cases  are  common  to  an  Order j  in  others  indicate 
cmly  sections,  or  tribes,  or  genera  and  species,  or  some- 
times even  sexes.  What  is  constant  in  one  group  is  oat 
so  in  another,  and  vice  versd;  so  that  it  is  a  vain  labour 
to  search  for  a  universal  character.  If  it  is  our  wish 
really  to  trace  the  labjrrinth  of  nature,  we  am  only  ac- 
complish it  by  a  careful  perusal  and  examination  of  her 
various  groups.  It  is  singular  how  much  and  how  &r 
various  Entomologists,  and  those  of  the  very  highest 
class,  have  been  misled  by  a  kind  o(  Javattritism  to  gire 
too  universal  a  currency  to  certain  characters  for  which 
they  have  conceived  a  predilection.  Some  have  been 
the  champions  of  the  antenna;  others  of  the  trqpki; 
others  again  of  the  wings  ;  and  others  of  the  metamor* 
phosis.  These  are  all  characters  which  within  certain 
limits  lead  us  right,  and  are  an  index  to  a  natural  group; 
but  if  we  follow  them  further,  we  leave  the  system  of  na- 
ture, and  are  perplexed  in  the  mazes  of  a  method^. 

Liet  us  now  see  whether  we  can  pitch  upon  any  sub- 
order which  will  afford  an  example  of  every  group  that 
we  have  lately  named.  Mr.  MacLeay,  from  a  consi- 
deration of  the  larvae  of  that  Order,  has  divided  the  Co- 
leoptera  into  five  primary  groups  that  may  be  denomi- 
nated Suborders.     Whether  these  are  all  natural  groups 

•  See  above,  p.  365. 
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bis  not  yet  been  made  sufficiently  evident     It  answers 
my  present  purpose,  faowever,  to  assume  it  as  proved,    I 
sdect  therefore  bis  Chilopodimorpha  for  my  suborder, 
altering  the  name  as  above  proposed  to  CMlopodimor- 
fKiXa :  for  my  Section  I  take  the  Predaceous  beetles,  or 
Adephaga  of  M.  Clairville,  distinguished  by  having  the 
upper  lobe  of  their  maxillae  biarticulate  and  palpiform ; — 
these  I  would  denominate  Adephagaua,  or  devourers. 
They  consist  of  two  groups  forming  two  subsections,  the 
one  terrestrial  and  the  other  aquatic;  which  I  would 
name,  following  Mr.  MacLeay,  Geodephagena  and  tfy- 
drodephageua.     These  two  subsections  are  each  resolv- 
able into  two  Tribes  constituted  by  Linn6^s  four  genera 
Cicindela  and   Carabus;  Ih/tiscus  and  Gyrinus.    The 
first  tribe,  remarkable  for  the  swiftness  of  ihmjlight,  I 
would  name  EuptetincLj  or  fliers;  the  second,  equally 
noted  for  runnings  Eutrechmoy  or  runners;  the  third 
Bwnechma^  or  swimmers ;  and  the  fourth  Gyronechina, 
or  swimmers  in  a  circle.     The  second  of  these  groups, 
the  Etdrechinaf  are  resolvable  into  two  other  groups  or 
Subtribes :  one  distinguished  by  having  the  cubit  or  an- 
terior tibia  notched^  (which,  from  their  being  in  general 
not  very  brilliant  in  colour,  I  would  call  Amaurona,  or 
obscure);  the  other  having  the  cubit  without  a  notch, 
(which,  from  the  brilliancy  of  many  of  them,  I  would 
name  Lamproriay   or  splendid).     These  subtribes  are 
both  further  resolvable  into  two  or  more  races  {Stirpes). 
I  select  that  to  which  the  crepitant  Eutrecfana  belong, 
contwihig  those  which  from  their  usually  truncated 
elytra  MM.  Latrdlle  and  Dejean  have  named  Truncd^ 
txpermes ' :  these,  to  shorten  the  name,  I  call  Trumcipeft' 

•  Coleopt  (TEurope  i.  75. 
VOL.  IV.  2d 
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nana.  This  brings  us  down  to  the  lowest  group  formed 
out  of  genera  and  subgenera :  or  thejamify,  which  from 
its  principal  genus  is  named  Brachiniday  and  wbidi 
leads  us  to  the^^ni^  Brachinus,  and  the  subgenus  Aptini. 
Thus  we  get  the  following  scale^  expressing  every  di- 
vision  of  an  Order,  till  we  arrive  at  its  lowest  term,  or 
the  species  that  compose  it. 

Suborder 

Chilcpodimorphita  M^L. 
Section 
Adephagana  Clairv. 
Subsection 

Geodepkagena  M^L. 
Tribe 
Eutreckina 
Subtribe 
Amaurona 
Stirps 

Truncipennmia  Latr. 
Family 
Brdchinida 
Genus 
Brachinus 
Subgenus 
Aptini. 

In  the  construction  of  this  scale  I  have  endeavoured 
to  steer  clear  of  being  led  by  any  system,  but,  with  Ae 
exception  of  the  Suborder,  which  I  assume,  to  resolve  it 
into  natural  groups  gradually  decreasing  in  valu^  or 
tending  to  the  lowest  term,  which  appear  all  of  them  to 
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have  been  considered  as  such  by  preceding  Entomolo- 
gists.    The  four  Tribes  into  which  the  two  subsections 
Geodephagena  and  Ifydradephagena  appear  resolvable^ 
are  not  only  distinguished  by  die  characters  of  the  per- 
fect insect,  but  likewise  by  those  of  their  larvae,  which 
are  constructed  on  four  distinct  types ;  those  of  the  Gy^ 
rmechma  being  the  most  perfecdy  Chilopodimorphous 
of  the  whole,  and  those  of  the  Eunechina  the  least  so  *. 
The  former  appear  rather  to  form  an  osculant  tribe,  or 
one  without  die  circle,  than  one  within  it ;  and  to  be  go- 
ing off  towards  another  section,  including  Hydrophilus^ 
Sp/ueridiumj  &c.     I  must  observe,  that  between  Dytiscus 
and  Hydrophilus  there  is  a  striking  agreement  both  in 
their  form  and  habits  in  the  larvae  ^,  and  even  in  seve- 
ral characters  in  the  perfect  insect ;  so  as  in  many  re- 
spects to  generate  a  doubt  whether  they  ought  not  to 
enter  the  same  circle  and  to  follow  each  other.     Yet  the 
change  of  habits  in  the  latter,  which  from  a  carnivorous 
larva  becomes   a  herbivorous  beede;   the  consequent 
change  of  structure  in  their  oral  organs,  their  antennae, 
and  other  striking  differences ;  and  the  evident  interven- 
tion of  the  Gyronechmaoxidsome  other  osculant  tribes  be- 
tween the  two,  forbid  their  union  in  one  and  the  same  circle, 
vi.  I  need  not  say  more  on  those  larger  groups  of  an 
Order  which  conduct  us  to  what  are  denominated  its 


*  Vol.  III.  p.  167—.  I  formerly  hinted  {Vnd.  p.  163.)  that  the 
larva  of  Cicindela  may  be  regarded  as  Araneidiform :  this  is  further 
confimaed  by  its  having  eight  eyes,  (and  not  #ur,)  as  I  have  since  dis- 
covered, and  by  the  aspect  of  its  large  head  and  prothorax.  The 
other  larvae  of  the  Adepkagtina  have  ttvelve  eyes. ^  Mr.  Stephens 
(lUtairatioTii  of  British  Eniomologi/,  n^.  xv.  p.  175.)  has  confirmed 
the  above  statement,  as  to  the  number  of  eyes  of  the  larva  of  Cicin' 

2d  2 
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genera  ;  but  upon  these  last  it  will  not  be  a  waste  of  your 
time  to  enlarge  a  little.  In  the  last  edition  of  the  S^ 
sterna  Natura,  and  in  its  appendixes,  Linn^  has  described 
2840  species  oflnsecla  and  Arachnida^  which  he  divided 
into  83  genera,  allowing  upon  an  average  neariy  35 
species  to  each  genus.  From  the  pauci^  of  the  mate- 
rials, therefore,  of  which  his  system  was  constructed) 
there  was  no  loud  call  upon  him  for  numerous  genenu 
But  now  more  than  thirty  times  that  number  are  said  to 
have  found  a  place  in  the  cabinets  of  collectors  S  and 
there  is  good  reason  for  thinking  that  perhaps  half  diat 
are  in  existence  are  as  yet  undiscovered  ;-»thi5  makes 
it  a  matter  of  absolute  necessity  to  subdivide  the  Limiean 
genera,  which  in  &ct,  with  regard  to  the  majority  of 
them,  were  the  primary  groups  of  his.  Orders,  rather 
than  an  approximation  to  the  tdtimate.  But  this  prin- 
ciple may  be  carried  too  far :  for  it  is  the  nature  of  man 
to  pass  from  one  extreme  to  the  other :  and  this  seems  lo 
me  to  be  the  case  when  it  is  proposed  to  make  genera  the 
extreme  term  of  subdivision  before  you  arrive  at  species. 
^Bfoi  it  is  argued  by  a  very  acute  Zoologist,  that  simplicity, 
perspicuity,  and  room  for  necessary  variations  are  best 
preserved  by  distinguishing  these  subdivisions  each  by 
an  appropriate  name  ^ : — Granted.  But  still  it  is  only  a 
choice  of  evils.  It  would  require  prc^ably  more  dian 
10,000  names  to  designate  them,  were  every  extreme 
group  distinguished  by  a  name :  but  if  Mr.  MacLeay's 
admirable  pattern  exhibited  in  his  genus  Phanceus  ^  were 
followed,  it  would  not  call  for  more  than  2000 — could 

*  Mr.  MacLeay  says  that  more  than  100,000  Atmuiota  exist  in 
collections.— ITor.  Ent.  469. 

*  Vigors  in  Zoolog,  Joum,  I.  ii.  188.      *  Nor.  Eniomotog,  125—. 
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the  trifling  difficulty  occasioned  soBoetiines  by  the  disco- 
very of  a  new  group»  be  set  against  the  advantage  of  hav- 
iQg  only  2000  names  to  commit  to  memory  instead  of 
10,000  ^  ?  But  if,  after  all,  it  is  judged  best  to  name  sub- 
genera, M.  Savigny's  excellent  plan  of  distinguLshing 
them  by  a  plural  termination  would  diminish  the  weight 
of  the  above  objection,  and  might  be  used  with  advan- 

When  the  component  parts  of  any  minor  group  differ 
from  another,— for  the  most  part  in  important  charac- 
ters, indicating  some  tangible  difference  in  dieir  habits 
and  economy,  and  confirmed  by  peculiarities  in  their 
hixvm;  and  these  differences  run  through  the  whole,  ex- 
cept that  as  usual  they  grow  weaker  as  it  is  passing  off 
to  another;  especially  where  they  are  striking  in  the 
centre  or  type  of  the  group, — this  is  always  a  Intimate 
genus :  but  where  the  characters  assumed  are  very  slight, 
and  nothing  peculiar  in  its  habits,  economy  or  larva, 
warrant  such  distinction,  it  ought  not  to  be  conferred. 

vii.  I  must  next  say  a  word  concerning  species  and 
varieties,  A  species  is  a  natural  object  whose  difierences 
from  those  most  nearly  related  to  it  had  their  origin 
when  it  came  from  the  hands  of  its  Creator;  while 
those  that  characterize  a  variety^  have  been  produced 
sipce  that  event.  As  we  do  not  know  the  value  and 
weight  of  the  momenta  by  which  climate,  food,  and  other 
supposed  fortuitous  circumstances  operate  upon  animal 
forms,  we  cannot  point  out  any  certain  diagnostic  by 
which  in  all  cases  a  species  may  be  distinguished  from 

"  See  Bichcno  in  Limu  Trans,  xv.  49 1 . 
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a  variety ; — for  those  characters  that  in  some  are  con- 
stant, in  others  vary.  In  general,  where  there  is  no  dif* 
ference  in  Jbrmj  appendages  aftd  organs^  sculpture,  propor- 
tions and  larva, — colour  alone,  especially  in  insects  in- 
habiting the  same  district,  only  indicates  a  casual  variety. 
Thus  Aphodius  Iwidus  has  sometimes  pale  elytra  with  the 
striflB  black  {Scarabaus  nigro-sulcatus  Marsh.):  at  others  it 
has  black  spots  between  the  striae,  as  in  the  type :  in  a 
third  variety  the  elytra  are  black  at  the  base  and  pale  at 
the  apex  {Sc.  varius  Marsh.) ;  and  lastly,  in  a  fourth  they 
are  intirely  black  {Sc.  gagates  Marsh.); — yet  all  these  in 
every  other  respect  precisely  coi*respond.  But  the  con- 
verse of  this  will  scarcely  hold  good ;  for  doubtless  minor 
dilSferences  of  structure  are  sometimes  produced  by  a 
dlBetent  food  and  climate :  which  may  probably  account 
for  some  variations  observable  in  the  individuals  appa- 
rently of  the  same  species  obtained  from  different  coun- 
tries. 

Having  considered  the  kind  and  value  of  the  groups 
into  which  Annulose  animals,  and  more  especially  insects, 
may  be  divided,  I  shall  next  call  your  attention  to  their 
composition.  There  ave^ve  numbers  and  their  multi- 
ples which  seem  more  particularly  to  prevail  in  nature : 
namely, .  Two — Three— Four — Five  and  Seveti.  But 
though  these  numbers  are  prevalefitj  no  one  of  them  can 
be  deemed  universal*  The  binary  number,  which  af- 
fords the  most  simple,  and  for  that  reason  perhaps  not 
the  least  valuable,  mode  of  arrangement,  we  see  exem- 
plified when  two  branches,  so  to  speak,  diverge  from  a 
common  stem, — as  in  the  Vegetable  and  Animal  king- 
doms; the  terrestrial  and  aqtiatic  Predaceous  beetles; 
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in  the  thalercphagaus Mid  saprophagous  LameUicom  ones; 
in  the  Anoplura  and  Thy%anura;  the  Chilopoda  and 
CUlognatha  amongst  Apterous  insects ;  in  the  Scorpion^ 
idea  and  Aranidea  amongst  the  Arachnida ;  and  in  the 
Macrura  and  Brackywra  amongst   the  Decapod  Crusr 
tacea.    Again,  in  other  cases  three  seems  to  be  the  most 
prominent  number :  this  takes  place  sometimes  with  re- 
gard to  the  primary  groups  of  an  Order,  or  what  I  de- 
nominate the  Suborders.    Thus  we  have  the  Diurnal^ 
Crepuscular  J  and  Nocturnal  Lepidoptera^  i  the  Linnean 
genera  Blattay  Mantis^  and  GryUus  constitute  the  Or^ 
tkoptera  :  and  other  instances  of  this  number  might  be 
produced  in  scnne  minor  groups.     But  that  which  ap- 

*  Dr.  Horsfidd,  in  his  very  ingenious  and  generally  admiral^e  ZJl^ 
terig^iDe  Catalogue  of  the  JaTanese  Lepidoptera  in  the  Museum  of 
the  Honourable  East  India  Company,  has  divided  that  Order  into 
Jhe  primary  groups,  apparently  to  accommodate  it  to  Mr.  W.  S. 
MacLeay's  quinary  system.  I  trust  he  will  pardon  me  for  observing, 
that  in  this  arrangement  he  seems  to  me  rather  to  force  than  to 
foOcw  nature;  tmd  that  though  he  adheres  to  the  above  system  as 
to  the  number,  he  forsakes  it  in  the  construction  of  his  groups. 

The  obvious  primary  sections  of  the  Lepidoptera,  which  have 
been  evident  to  almost  every  one  who  has  at  all  studied  the  Order, 
are  the  three  named  in  the  text,  corresponding  with  Linn6*s  genera 
PopUh,  Sphinx,  and  Phakem.  The  groups  of  the  last  or  nocturnal 
section,  which  Dr.  Horsfield  has  elevated  to  the  same  rank  with  the 
two  first,  are  evidently  not  of  equal  value,  nor  to  be  placed  upon  the 
same  platform ;  for  the  Bombycidce,  NoctuicUe,  and  Phalanidee,  arc 
clearly  of  a  secondary  rank.  Indeed  this  section  is  resolvable  into 
more  groups  of  equal  value  than  the  learned  Doctor  has  assigned  to 
it;  for  the  Tortricid<B,  Tineida,  &c.  are  not  so  united  to  the  Geo- 
meters, or  genuine  Phalisrudts,  as  to  form  with  them  a  primary  group 
of  the  Nocturnal  Lepidoptera,  but  are  themselves  entitled  separately 
to  that  distinction.  This  will  be  evident  to  every  one  who  will  take 
the  trouble  to  compare  the  larvae  and  their  habits,  of  the  two  tribes, 
as. well  as  the  perfect  insects. 

In  the  construction  of  his  groups,  he  seems  not  to  have  discovered 
in  the  Lepidoptera  a  great  typical  group  resolvable  into  two,  or  at 
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pears  to  prevail  most  widely  in  nature  is  what  may  be 
called  the  quatemo^quinary ;  according  to  which)  groups 
consist  of  four  minor  ones ;  one  of  which  is  excessively 
capacious,  in  comparison  of  the  other  three,  and  is  al- 
ways divisible  into  two;  which  gives ^t^  of  the  same 
degree,  but  of  which,  two  have  a  greater  affiniQr  to  eadi 
other  than  they  have  to  the  other  three  ^.  Mr.  W.  S. 
MacLeay,  in  the  progress  of  his  inquiries  to  oscertaiii 
the  station  of  Scarabaus  sacer^  discovered  that  the  thale- 
rophagous  and  saprophagous  Petalocerous  beetles  re- 
solved themselves  each  into  a  circle  containingjfce  such 
groups.  And  having  got  this  principle,  and  finding  that 
this  number  and  its  multiples  prevailed  much  in  nature^ 
he  next  applied  it  to  the  Animal  Kingdom  in  general: 
and  from  the  result  of  this  investigation,  it  appeared  to 
him  that  it  was  nearly,  if  not  altogether,  universal^ 
Nearly  at  the  same  time  a  discovery  almost  pai^llel  was 
made  and  recorded  by  three  eminent  Botanists,  MM. 
Decandolle,  Agardh,  and  Fries,  with  regard  to  some 
groups  of  the  Vegetable  Kingdom  ^ ;  and  more  recently 
Mr.  Vigors  thinks  he  has  discovered  the  same  qui- 
nary arrangement  in  various  groups  of  birds  ^.     This  is 

least  he  has  not  built  his  system  on  this  foundation,  which  appears 
an  essential  part  of  the  quinary  arrangement.  (See  Mr.  W.  S.  Mac- 
Leay in  Linru  Tram,  xiv.  56—.)  As  to  ^xdue^  the  PapiUomda  con- 
stitute the  typical  group  or  centre  of  the  Order,  though  the  Pin&r- 
mdcB  prevail  as  to  numbers  :  but  neither  of  these  are  resolvable  iato 
two  primary  groups. 

■  Linn.  Tram,  xiv.  56—.  It  is  to  be  observed,  liowever,  that 
what  Mr.  MacLeay  calls  die  aberrant  groupt  are  usually  also  resolv- 
able into  two.  **  ffor*  Entomology  318,  et  passim, 

'  Linn,  Trans,  ubi  supr.  Mr.  W.  S.  MacLeay  informs  me  that 
M.  Agardh  has  found  that  the  distribution  of  Fud  is  regulated  bjr 
the  same  law.  **  Zool,  Journ,  iii.  312—. 
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a  mo9t  remarkable  coincidence,  and  seems  a  strong  ar- 
gument in  favour  of  Mr.  MacLea/s  system.     I  should 
obsenre,  however,  that  according  to  that  system,  as 
staled  in  his  Horet  Entomologica^  if  the  osculant  or 
trensitton  groups  are  included,  the  total  number  is  seven^ : 
-"-tkese  are  groups  small  in  number  both  c^  genera  and 
species,  that  intervene  between  and  connect  the  larger 
ones.    Each  of  these  osculant  groups  may  be  regarded 
as  divided  into  two  parts,  the  one  belonging  to  the  upper 
circle  and  the  other  to  the  lower;  so  that  each  circle  or 
larger  group  is  resolvable  into  five  inferior  and  two  ex^ 
terior  ones,  thus  making  up  the  number  seven.     Though 
Mr.  MacLeay  regards  this  quinary  arrangement  of  na- 
tural objects  as  very  general,  it  does  not  appear  that  he 
looks  upon  it  as  absolutely  universal, — since  he  states 
organized  matter  to  begin  in  a  dichotomy^ :  and  he  does 
not  resolve  its  ultimate  groups  into  five  species ;  nor  am 
I  certain  that  he  regards  the  penultimate  groups  as  in- 
variably consisting  of  five  ultimate  ones.     In  Copris  I 
seem  in  my  own  cabinet  to  possess  ten  or  twelve  distinct 
types  *^ ;  and  in  Phanteusj  the  fifth  type,  which  Mr.  Mac- 
Leay regards  as  containing  insects  resembling  all  the 
other  types^,  appears  to  me  rather  divided  into  two ; 
one  formed  by  P.  carnifesp^  Vindexj  ignetiSj  &c.,  and 
the  other  by  P.  splendidulus,  Jhriger^  Kirbii^  &c. 
The  great  point  which  demands  our  attention  in  con- 

■  Vol.  III.  p.  15.  note  *.  ^*Hor.  Enttmolog.  199. 

•  Viz,  1.  Coprii  Hesperut ;  2.  C.  reflexa;  3.  CSabams;  4.  C./k- 
fuirit;  5.  C.  Carolina;  6.  C.  CEdipus;  7.  C  Midas;  8.  C.  capu- 
cina :  d,  C.  Bucephalus  ;  10.  C,  Molossus  ;  11?  C.  Eridanus  ;  12 
C.  iexdeniata  K. 

*  Hor,  Entomolog,  518. 
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sidering  a  numerical  arrangement  of  the  Kingdon^  of 
Nature  is  the  value  of  the  component  members  of  each 
group.  It  is  by  no  means  difficult  to  divide  a  Kingdom^ 
a  CZaw,  or  an  Order  into  two,  or  three,  or  five,  or  seven. 
or  more  groups,  according  to  any  system  we  may  be  in- 
clined to  favour ;  but  it  is  not  so  easy  to  do  this  so  that 
the  groups  shall  be  of  equal  rank.  Yet  it  seems  re- 
quisite that  in  grouping  our  objects,  as  we  descend  to- 
wards the  lowest  term  we  should  resolve  each  only  into 
its  primary  elements,  and  of  them  form  the  next  group; 
and  so  on  till  we  come  to  species.  When  I  say  o{  equal 
ranky  I  do  not  mean  an  exact  parity  between  the  mem- 
bers into  which  a  group  is  primarily  resolvable, — ^becaose 
there  will  always  be  a  degradation  in  descensu  from  the 
perfection  of  the  type ;  but  merely  that  parity  (to  use  a 
metaphor)  that  there  is  between  children  of  the  same 
mother,  differing  in  their  relative  ages  and  approach  to 
the  perfection  of  their  nature.  •  Perhaps  it  may  be  ob- 
served with  respect  to  the  quinary  system,  that  this  con- 
dition is  not  complied  with,  since  two  of  the  groups  taken 
per  se  appear  really  to  form  one  group ;  or  to  be  much 
nearer  to  each  other  than  to  the  remaining  groups.  Bnt 
when  it  is  taken  into  consideration  that  this  great  group, 
always  resolvable  into  two,  is  the  typical  group,  and  that 
the  two  are  really  equal,  or  rather  superior  in  value  to 
the  three  others,  the  objection  seems  to  vanish^ 

With  regard  to  all  numerical  systems  we  may  observe, 
that  since  variation  is  certainly  one  of  the  most  universal 
laws  of  nature,  we  may  conclude  that  different  numbers 
prevail  in  different  departments,  and  that  all  the  num- 
bers above  stated  as  prevalent  are  often  resolvable  or 
reducible  into  each  other.     So  that  where  Physiologists 
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appear  to  differ,  or  think  they  differ,  they  frequently 
really  agree. 

IL  The  Almighty  Creator,  when  he  clothed  the 
world  that  he  had  made  with  plants^  and  peopled  it  with 
animalsj  besides  the  manifestation  of  his  own  glory, 
appears  to  have  had  two  most  important  purposes  in 
view; — the  one  to  provide  a  supply  for  the  mutual  wants 
of  the  various  living  objects  he  had  created,  for  the 
continaance  of  the  species,  and  for  the  maintenance  of 
a  doe  proportion,  as  to  numbers,  of  each  kind,  so  that 
all  might  subserve  to  the  good  of  the  whole ;  and  the 
other,  that  by  them  he  might  instruct  his  creature  man 
ia  such  dvil,  physical,  moral  and  spiritual  truths,  as  were 
calculated  to  fit  him  for  his  station  in  the  visible  world, 
and  gradually  prepare  him  to  become  an  inhabitant  of 
that  invisible  one  for  which  he  was  destined.  The  first 
of  these  purposes  was  best  promoted  by  creating  things 
**  according  to  their  kind,''  with  sexes  monoecious  or 
dioecious ;  that  groups  of  beings  related  to  each  other, 
and  agreeing  in  their  general  structure,  might  discharge 
a  common  fimction.  This  we  see  to  be  the  case  gene- 
rally in  nature;  for  where  there  is  an  affinity  in  the  struc^ 
turcj  there  is  usually  an  affinity  in  the  functioit.  The 
last, — or  the  instruction  of  man  in  his  primeval  state  of 
integrity  and  purity, — was  best  securecWjy  placing  before 
him  for  his  scrutiny  a  book  of  emblems  or  symbols,  in 
which  one  thing  either  by  its  form  or  qualities,  or  both, 
might  represent  another.  If  he  was  informed  by  his 
Creator  that  the  works  of  creation  constituted  such  a 
book,  by  the  right  interpretation  of  which  he  might  ar- 
rive at  spiritual  verities  as  well  as  natural  knowledge, 
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euriosity  and  the  desire  of  infonnation  concerning  tfaese 
high  and  important  subjects  would'stimulate  him  to  (he 
study  of  the  mystic  volume  placed  before  him ;  in  the 
progress  of  which  he  would  doubtless  be  assisted  by  that 
Divine  guidance,  which  even  now  is  with  those  who 
honestly  seek  the  truth.  Both  divines  and  philosopliers 
have  embraced  this  opinion,  which  is  built  upon  the 
word  of  God  itself  S 

This  last  purpose  of  the  Cref^or  was  the  root  of  the 
analo^es,  connecting  difierent  objects  with  each  other 
that  have  no  real  affinity,  observable  in  the  works  of 
creation:  so  that  from  the  bottom  to  the  top  of  the  scale 
of  being,  there  is  many  a  series  of  analogous  forms,  as 
well  as  of  concatenated  ones ;  and  the  intire  system  of 
nature  is  representaiivey  as  well  as  operative:  it  is  a  kind 
o{  Janus  bifrons^  which  requires  to  be  studied  in  two  as- 
pects looking  different  ways.  To  what  degree  of  know- 
ledge the  primeval  races  of  men  attained  after  the  fall, 
by  the  contemplation  and  study  of  this  book  of  nature, 
we  are  no  where  informed;  but  we  learn  from  the  highest 
authority  tliat  the  revelation  that  Goa  thus  made  of 
himself  was  in  time  corrupted,  by  those  XhdXprofessing 
themselves  to  be  wise  became  fools^  to  the  grossest  ido- 
latry, which  sunk  men  in  the  lowest  depths  of  sensuality, 
vice,  and  wickedness^. 

*  The  most  natural  and  consistent  interpretation  of  1  Cor.  xiiL 
12,  'B'hifrofAfv  yci^  et^ri  S/'  f^oxr^y  tv  utvtyfmrtt  'is,  that  "  we'aec 
now  as  it  were  in  a  mirror  the  glory  of  God  reflected  enigroatinlly 
by  the  things  that  he  has  made.**  Comp.  Rom.  i.  £0—.  Our  Sa- 
viour (Luke  X.  19.)  calls  serpents  and  scorpions  the  power  of  the 
enemy;  which  can  only  mean  that  they  v^e  figures  or  syntbols  of  die 
enemy. 

•*  Rom.  i.  20,  to  the  end  of  the  chapter. 
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In  no  country  was  this  effect  more  lamentably  strikinf 
than  in  Egypt,  whose  gods  were  all  selected  from  the 
animal  and  v^etable  kingdoms. 

"  Who  knows  not  to  what  monstrous  gods,  my  friend, 
•     The  mad  inhabitants  of  Egypt  bend? 
The  snake-devouring  itns  theM  insbrsne, 
Those  think  the  crocodile  alone  divine ; 
Others  where  Thebes*  vast  ruins  strew  the  ground. 
And  shatter'd  Memnon  yields  a  magic  sound, 
Set  up  a  glittering  brute  of  uncouth  thvpe. 
And  bow  before  the  image  of  an  ape ! 
Thousands  regard  the  hound  with  holy  fear. 
Not  one  Diana:— and  'tis  dangerous  here 
To  violate  an  onion,  or  to  stun 
The  sanctity  of  leeks  with  tooth  profene. 
O  holy  nations,  in  whose  gardens  grow 
Suth  ddties !  "  Jcv. 

This  species  of  idolatry  doubtless  originally  resulted 
from  their  having  been  taught  that  things  in  nature  were 
symbols  of  things  above  nature^  and  of  the  attributes  and 
glory  of  the  Godhead.  In  process  of  time,  while  the 
corruption  remained^  the  knowledge  which  had  been 
thus  abused  was  lost  or  dimly  seen.  The  Egyptian 
priesthood  perhaps  retained  some  remains  of  it;  but  by 
them  it  was  made  an  esoteric  doctrine,  not  to  be  com- 
municated to  the  profane  vulgar,  who  were  suffered  to 
regard  the  various  objects  of  their  superstitious  vene- 
ration, not  as  ^fmbols^  but  as  possessed  of  an  inherent 
divini^ :  and  probably  the  mysteries  of  Isis  in  Egypt, 
and  of  Ceres  at  Eleusis,  were  instituted,  that  this  esoteric 
doctrine,  which  was  to  be  kept  secret  and  sacred  from 
the  common  people,  might  not  be  lost 

But  this  kind  of  analogy  is  of  a  higher  order  than  that 
of  which  I  am  here  principaUy  to  speak, — that,  namely, 
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.which  the  various  objects  of  natture  bear  to  eadi  otlier. 
This,  however,  though  of  a  lower  rank,  is  essentiallj 
connected  with  the  other,  and  leads  to  it ;  for  it  esta- 
blishes the  principle,  that  created  things  are  representa- 
tive or  symbolical :  and  we  find,  when  we  view  them  in 
this  light,  that  as  we  ascend  from  the  lowest  beings  in 
the  scale  of  creation,  we  are  led  from  one  to  another  tiD 
we  reach  the  summit  or  centre  of  the  whole,  and  are 
thus  conducted  to  the  boundaries  of  this  visible  and  ma- 
terial ^rstem ;  from  whence  we  may  conclude  that  v^ 
OQgfat  not  here  to  stop,  but  go  on  to  something  invisible 
and  extra-mundane,  as  the  ultimate  object  intended  to  be 
reflected  from  this  great  speculum  o(  creation — the  Cre- 
ator himself,  and  all  those  spirits,  virtues,  aiyl  powers 
that  have  emanated  from  him. 

The  analogies  which  the  various  objects  of  the  ani- 
mal kingdom  mutually  exhibit,  have  for  the  most  part 
been  either  overlooked  by  modem  Physiologists,  or  hare 
been  mistaken  for  characters  that  indicate  (fffvnity;  a  ci> 
cumstance  that  has  often  perplexed  or  disrupted  thdr 
systems.  Dr.  Virey  appears  to  have  been  one  of  the 
first  who  obtained  a  general  idea  of  the  parallelism  of 
animals  in  this  respect  *  ;  and  M.  Savigny  has  contrasted 
the  Mandibtdata  and  HamteUata  of  the  insect  tribes  as 
presenting  analogies  to  each  other  ^.  But  a  countryman 
of  our  own  (often  mentioned  with  honour  in  the  course 
of  our  correspondence),  peculiarly  gifled  by  nature,  and 
qualified  by  education  and  his  line  of  study  for  such 
speculations,  and  possessing  moreover  the  invaluable  op- 


»  N.  Diet.  dHitt.  Nat  xx.  484.  comp.  ii.  30—. 
**  Mem,  sur  les  Anim,  sans  VerUbr,  I,  i.  20 — . 
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portuntty  of  consuldiig  at  his  ease  <me  of  die  first  Eoto- 
moiogical  cabinets  in  Europe,  in  a  work  that  will  for 
e?er  couple  his  name  with  the  science  that  he  cultivates  ^^ 
—has  first  taught  the  Naturalist  the  respective  value  and 
real  distinctions  of  the  two  kinds  of  relationship  that  I 
am  now  discussing.  He  has  opened  to  the  philosopher, 
the  moralist  and  the  divine,  that  hitherto  closed  door  by 
which  our  first  parents  and  their  inunediate  descoidants 
entered  the  temple  of  nature,  and  studied  the  symbols  of 
knowledge  that  were  there  presented  to  them :  and  in 
addition  to  his  labours  (in  numerous  respects  successfiil), 
in  endeavouring  to  trace  out  the  natural  groups  of  beings 
connected  by  qjjinity^  has  pointed  out  how  they  illustrate 
each  other  by  analogy  i  thus  aflbrding,  as  was  before  ob- 
served^, a  most  triumphant  reply  to  the  argomeals  of 
those  modem  sophists,  who,  fix)m  the  graduated  scale  of 
affinities  observable  in  creation,  were  endeavouring  to 
prove  that  animals,  iivthe  lapse  of  ages,  were  in  fiict  their 
own  creators^* 

For  the  more  satisfiu^tory  elucidation  of  the  subject 
be£)re  va,  I  shall  consider,  first,  how  we  are  to  distinguish 
aiBaities  firom  analogies;  and  then  moitioD  some  of  die 
vmrions  instances  of  the  latter  that  occur  between  insects 
and  other  animals,  and  between  difierent  tribes  of  in- 
sects themselves. 

To  know  what  characters  denote  affinity  and  what 
are  merdy  analogical,  it  must  be  kept  in  mind  that  the 
finmer  being  predicated  of  beings  in  a  series  (whether 
that  series  has  its  g3rrations  that  return  into  themselves, 
or  proceeds  in  a  right  line,  or  assumes  any  other  inter- 

*  Horcs  Entomologies.  *  Vol.  III.  p.  173—. 

*  Ibid.  p.  348.  note '. 
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mediate  direction,  it  matters  not),  it  cannot  be  Botidac- 
torily  ascertained  bat  by  considering  attentively  the  gra- 
dual approximation  or  recession  of  the  structure  to  or 
from  a  certain  type  in  any  point  of  such  series.  I^  there* 
ibre,  you  wish  to  ascertain  whether  the  characters^  in 
which  any  given  object  resembles  other  objects  in  certaia 
groups,  indicate  affinity  or  only  analogy,  you  must  first 
makeyonrself  acquainted  with  the  common  features  which 
distinguish  the  animals  known  to  belong  to  that  group, 
•^either  those  reloting  to  their  structure,  or  to  tbdr 
habks  and  economy.     If  the  object  under  your  eye  par- 
takes in  these  characters  more  or  less,  in  proportion  as 
tt  approadies  the  type  or  recedes  from  it,  the  rdation  it 
exhibits  is  that  of  qfflnih/:  but  if,  though  it  resembles 
some  members  of  it  in  several  points  of  its  structure,  it 
di&rs  from  the  whole  group  in  the  general  features  and 
characteristic  marks  that  distinguish  it,  the  rdation  it 
bears  to  those  members  is  merely  that  of  omtfegy.  Thus, 
for  instance,  Ascalaphus  italicus  in  its  antenna,  the  co* 
lonring  of  its  wings,  and  its  general  aspect,  esdiilnts  a 
striking  resemblance  to  a  butterfy  /  yet  a  closer  examina- 
tion of  ks  characters  will  satisfy  any  one  that  it  is  in  quits 
a  difibrent  series,  and  has  no  affinity  whatever  to  diit 
genus.    A  defparture,  however,  in  only  one  respect  from 
what  may  be  called  ^the  normal  characters  of  its  groups 
does  not  annal  the  claim  of  any  tribe  of  msects  to  remain 
in  it;  since  this  very  often  only  indicates  a  retrocession 
from  the  type,  and  not  a  disruption  of  its  ties  of  affioitj. 
Thus  die  8aw*flies  (Serrifera)  differ  from  the  other  Bf- 
men&pteroj  though  not  m  their  pupae,  yet  more  or  I« 
in  their  larvae ;  but  this  alone  cannot  countervail  their 
agreement  with  that  Order  in  their  oi^[ans  of  manduca- 
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Uon  and  motion,  in  iheir  ovipositor,  and  in  the  other 
details  of  their  structure  \ 

1  have  on  a  former  occasion  pointed  out  many  of  the 
Analogies  whidi  take  place  between  insects  and  other 
puis  of  the  anitoal  kingdom,  and  even  between  insects 
and  the  mmeral  and  vegetable  kii^oms^ :  I  shall  now 
resume  the  subject  more  at  large,  but  without  recurring 
to  those  last  mentioned.  In  considering  the  analc^gies 
vhich  connect  insects  with  other  animals,  or  which  they 
exhibit  with  respect  to  each  other,  we  may  have  recourse 
to  ^vo  methods.  We  may  either  consider  them  as  placed 
somewhere  between  the  two  extremes  of  a  convolving 
series,  firom  which  station  we  may  trace  these  analogies 
ypwards  and  domwaoards  towards  each  limit;  or  we  may 
conceive  them  and  other  animals  in  this  respect  arranged 
in  a  number  of  series  that  are  parallel  to  each  other,  in 
which  the  c^posite  points  are  analogous.  The  first  mode 
will  perhaps  best  explain  the  analogies  that  exist  between 
insects  and  other  animals,  and  the  last  those  between  dif- 
ferent groups  of  insects  themselves.  I  shall  give  an  ex- 
ample or  two  of  each  method,  beginning  with  the  first. 

There  are  two  tribes  in  the  animal  kingdom  that  seem 
placed  in  contrast  to  each  other,  both  by  their  habits  and 
by  their  structure.  One  of  these  is  carnivorous,  living 
by  rapine  and  bloodshed,  and  can  seldom  be  rendered 
subservient  to  our  domestic  purposes ;  while  the  other  is 
herbivorous  or  granivorous,  is  quiet  in  its  habits,  and 
easily  domesticated.  Amongst  insects  we  find  the  re- 
presentatives of  both :  those  of  the  first  tribe  are  distin- 
guished by  their  predaceous  habits,  by  die  open  attacks, 
or  by  the  various  snares  and  artifices  which  they  employ 

*  See  above,  p.  382—.  ^  VoY..  I.  p.  7~. 
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to  entrap  and  destroy  other  insects.  They  may  usuallj  be 
known  by  their  powerful  jaws  or  instruments  of  suctkm; 
by  their  prominent  or  ferodous  eyes ;  by  the  swiftness 
of  their  motions,  either  on  the  earth,  in  the  air,  or  in  the 
water ;  by  their  fraud  and  artifice  in  lying  in  wait  for 
their  prey.     Amongst  the  Coleoptera^  the  Predaceoos 
beetles, — including  the  Linnean  genera  Cicindelaj  Canh 
bus  ^,  DytiscuSf  and  Gyrinus^ — are  of  this  description; 
and  they  symbolize  iJiose  higher  animals  that  by  open 
yiolence  attack  and  devour  their  prey : — for  instance,  the 
sharks,  pikes,  &c.,  amongst  the  fishes ;  the  eagles,  hawb, 
&c.,  amongst  the  birds;  and  the  whole  feKne  genus 
amongst  the  beasts.     Similar  characters  give  n  similsr 
rdation  of  analogy  to  the  Mantida  and  LibdMm 
amongst  the  Orthaptera  and  Neuroptera.    The  whole 
family  of  Arachne^  the  larves  of  the  Myrmeleomnay  ftc, 
portray  those  animals  that  to  ferocity  add  cunning  and 
stratagem,  or  suck  the  blood  of  their  victims.    The  Mf- 
riapods  symbolize  in  a  striking  manner  the  0(diidian 
reptiles.    Look  at  an  /iJus,  and  both  in  its  motions  and 
form  you  will  acknowledge  that  it  r^yresents  a  living  ser- 
pent ;  next  turn  your  eyes  to  a  centipede  or  Sctdopendra^ 
and  you  will  find  it  nearly  an  exact  model  of  the  sfcele* 
ton  of  a  dead  one,  the  flat  segments  of  its  body  resenn 
bling  the  vertebr®,  its  curving  legs  the  ribs,  and  its  Ye- 


*  A  most  ungular  insect  belonging  to  this  tribe,  andwhidi  ^„ 
to  form  a  link,  having  a  notched  cubit,  between  the  Atnaurona  and 
the  Lamprona,  has  been  described  and  figured  by  Hagenbach  under 
the  name  of  Mormolyce  phyliochs.  It  exhilnts  such  a  striking  resem- 
Uance  to  a  Mantis  or  Phanaa,  that  it  mi^t  be  mistaken  for  one.  It 
was  found  on  the  western  side  of  the  island  of  Java.  Mr.  Samondle 
showed  me  a  second  sjiecies  of  this  genus  from  China,  bdonging  to 
a  lady,  who  put  it  into  his  hands,  it  being  broken,  to  put  together. 
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nomoos  omxilke  the  poisto*fimgs.  The  great  body  of 
die  Orthcgaierci^  tbe  HofMpier&us  Hemipiera^  the  'LefidO' 
fieroj  and  TrichopterUj  afibrd  no  example  of  Predaceous 
kttects.  All  the  analogies  I  have  here  partieularized, 
ascending  from  the  insect,  terminate  in  races  of  a  corre^ 
spooding  character  and  aqiect  amongst  the  MarnmaUoy 
voA  thus  lead  us  towards  man  himself  or  rather  to  men 
in  »hose  minds  those  bad  and  nM^gnant  qualities  prevail^ 
^ich,  when  accompanied  by  power,  harass  and  lay  witste 
mankind ;  and  thus  ascending  from  symbol  to  q^ndx)!,  we 
arrive  at  an  animal  who  in  his  own  pers<m  unites  both 
fliatt^  and  spiritf  and  is  thus  the  member  both  of  a  vi- 
sible and  invisible  world :  and  we  are  further  instructed* 
by  these  ^mlxds, — ^perpetually  recurring  under  difier^it 
forms, — ^in  the  existaice  of  evil  and  malignant  spirits, 
whose  object  and  delight  is  the  corporeal  and  spiritual 
nun  of  the  noble  creature  who  b  placed  at  the  bead  of 
Ae  visible  works  of  Gon. 

The  otiier  tribe  of  animals  that  I  mei!tioned  of  a  mikter 
character,  may  be  looked  upon  as  rqiresented  by  many 
barbivcHTous,  or  not  carnivorous,  insects ;  amongst  others^ 
the  Lamellicom  beetles  imitate  them  by  their  remarkable 
honu^  so  that  they  wear  the  aspect  of  miniature  bulb,  or 
deer,  or  antelopes  *,  or  rams,  or  goats,  whether  diese 
horns  are  processes  of  the  head  or  of  the  upper  jaws* 
The  gregarious  Hymenopiera^  some  of  which  form  part  of 
cor  domestic  treasures,  may  be  regarded  in  some  d^ree 
as  belonging  to  thb  department.  From  insects  the 
aac^it  upwards,  with  r^ard  to  Jamtj  b  by  some  of  the 
hnrndnjostegous  fishes,  which  symbolize  the  horns  of 

*  A  remarkable  imitation  of  an  antelope's  horn,  a  process  of  the 
mandible  ofan  insect,  in  the  possession  of  R.  D.  Alexander, Esq.FX.S.^ 
b  figared  in  the  fifth  Number  of  the  Zoological  Journal. 

2  £  2 
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cattle;  with  regard  to  character^  by  the  various  spedes 
of  Q/prinus  and  other  similar  genera. — Whether  any  of 
the  reptiles  may  be  looked  upon  as  fidling  into  this  di» 
vision,  I  am  not  sufficiently  conversant  with  them  to  as- 
sert ;  but  if  any,  the  Ckelontans^  or  tortoise  and  turtle 
tribes,  are  entitled  to  that  distinction.  Amongst  the  birds^ 
the  GaUifue  and  Anseres^r^Srom  which  Orders  we  deri?e: 
ourdomesticpoultry,  whether  terrestrial  or  aquatic,— and 
our  game,  form  the  stq>  next  below  the  ruminants,  or 
cattle:  and  we  are  thus  again  led  towards  man,  and  are 
symbolically  instructed  in  those  domestic  and  social  qua- 
lities which  endear  us  to  each  other,  best  promote  the 
general  welfare,  and  render  us  most  like  good  spirits  and 
the  Divinity  himsdf ;  of  whcnn  the  perpetual  recurrence 
of  animals  exhibiting  these  amiable  and  useful  qualities 
is  calculated  to  impress  upon  us  some  notion*  I  m^t 
mention  many  more  instances  of  ascending  analogies ;  as 
from  some  of  the  Diptera  by  the  parrots,  to  the  Quadnh 
manes  or  monkey  tribes— or  from  some  of  the  lulida  that 
roll  themselves  into  a  ball,  to  the  Armadillo  /  but  these 
are  sufficient  to  set  your  mind  at  work  upcm  the  subject^ 
so  that  you  may  trace  them  for  yoursel£  Nor  shall  I 
occupy  your  time  by  pdlnting  out  how  analogies  may  be 
traced  from  insects  downwards  towards  the  lowest  term 
in  the  scale  of  animal  life,  but  proceed  to  ccmsider  the 
analogies  observable  between  insects  themselves;  in 
which  I  shall  follow  the  second  method  lately  mentioned, 
and  consider  them  as  arranged  in  parallel  series. 

In  studying  the  analogies  that  take  place  between  in- 
sects themselves,  we  should  always  bear  in  mind  that  our 
inquiry  is  not  concerning  an  affinity  which  demands  a 
correspondence  in  various  particulars  that  are  not  neces- 
sary to  constitute  an  analogy ;  as,  for  instance,  that  tbare 
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should  be  a  mutual  imitation  in  all  the  states  of  any  two 
insects.  Wherever  we  discover  a  marked  resemblance 
between  two  perfect  insects,  there  is  a  true  analogy, 
though  their  metamorphosis  may  differ;  and  where  there 
is  not  that  resemblance,  though  the  metamorphosis  may 
agree^  there  is  no  analogy.  In  fact,  insects  are  some- 
times analogous  in  their  yfr^^  state  and  not  in  thdr  last ; 
and  at  other  times  analogous  in  their  last  and  not  in  thdr 
first ;  but  the  analogy  is  most  perfect  when  it  holds  in 
dU  their  states :  it  then,  indeed,  almost  approaches  to  an 
aflSnity.  They  may  also  be  analogous  to  each  other  in 
thdr  habits  and  economy j  when  there  is  little  or  no  re- 
semblance in  theiryb;*m  ;  and,  vice  versoj  be  analogous  in 
theiryoiTTt  and  not  in  their  habits.  So  that  different  sets 
of  analogies  may  be  assumed  as  foundations  for  difierent 
systems.  Thus  Mr.  MacLeay  assumes  the  metamor^ 
fliosis  as  the  basis  of  analogy  between  the  corresponding 
Orders  of  Mandibtdata  and  Haustellata  ',  while  M.  Sa- 
vigny  compares  the  perfect  insects  ^:  the  result  therefore 
differs  in  some  instances.  I  shall  now  lay  before  you 
in  a  tabular  view  their  plans  and  my  own. 

Saviony. 

Mandibulata.  Haustellata. 

Neuroptera     1        f  Lepidoptera 
Ajcalaphus      }  "*  \Papilio 

Hymenoptera  1        J  Diptera 


Eucera  j  ***  \Tabanu$ 

Orthoptera  1         f  Homoj 

LocustaL.  J  •••  \Cicada 

Aptera  \       /  Aphani 

Nirmus  J  *••  \Pulex. 


Hor,  EtUomolog.  456.    Comp.  Linn.  Trans,  xi?.  67- 
Mem.  sur  U$  Amm.  sam  Vcrlebr.  I.  i.  20  ^. 
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MacLeay. 

Mandibulata.  Haustellata. 

Trichoptera   ••• Lepidoptera 

Hymeuoptera  Diptera    . 

Coleoptera ••••  Aptera 

Orthoptera .\ Hemiptera 

^^uroptera  Homoptera. 

K.  AND  S. 

Coleoptera Hemiptera  2>acA 

Orthoptera Homoptera  Leach 

Neuroptera Lepidoptera 

Hymenoptera Diptera. 

In  these  two  last  columns,  you  see,  I  differ  little  from 
M.  Savjgny:  I  merely  exclude  the  Aphaniptera  as 
forming  an  osculant  Order,  and  I  have  added  the  Co- 
leoptera  and  Heteropterous  Hemiptera  for  reasons  I  shaD 
soon  assign.  From  Mr.  MacLeay  I  differ  more  widely, 
which  has  resulted  from  our  different  ideas  as  to  the 
mode  of  tracing  analogies ;  his  theory  leading  him  to  the 
metamorphosis^  and  mine  leading  me  ^  to  the  perfect  insect, 
for  the  foundation  of  our  several  systems.  It  remains  that 
I  show  how  each  of  the  pairs  in  my  columns  represent 
each  other :  but  I  must  observe,  that  the  analogies  exhi- 
bited by  insects  in  the  corresponding  Orders  of  these 
columns  are  not  equally  striking  in  all  their  respecti?e 
members;  but  only  in  certain  individual  species  or  ge- 
nera, more  or  less  numerous,  by  which  the  nearest  ap- 
proach is  made  to  the  contrasted  forms. 

To  begin  with  the  Coleoptera  and  Heteropterous  He- 
miptera.— Both  are  distinguished  by  having  an  ample 

*»  See  above,  p.  382. 
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prothorcuc^  a  conspicuaus  scutelkmh  tbe  n^imitioii  c^  their 
wiogSy  the  substance  of  the  bard  part  of  their  h^Mify- 
iroy  wbicb^  as  iw  Coleoptera^  £K>metimQ6  imifatfes  bom 
and  sometimes  leather,  and  is  occadlonallyi  like  elytra, 
lined  with  a  htfpoderma  ^ ;  the  articulation  of  the  head 
with  the  trunk  is  likewise  the  same  in  both  ^ :  and  some 
Heteropterous   species  so  strikingly  resemble  beetles 
{lA/g^susy  brevipennis  &c.},  having  little  or  nvflMm*- 
brane  at  the  end  of  their  hemelytra,  that  they  m^t 
easily  be  mistaken  for  them.  These  circumstances  prove, 
I  think,  that  this  suborder  is  more  analogous  to  the 
Coleoptera  than  to  the  Orthopieraj  with  which  it  agrees 
in  scarcely  any  respect  but  its  m^amorphosis.    The 
counterparts  of  this  last  Order  indeed,  instead  of  the 
Heteropterous^  are  to  be  soii^ht  for  amongst  the  Homo^ 
pterom  Hemiptera,  various  species  of  which  exhibit  a 
most  marked  and  multifarious  analogy  with  numerous 
Orthoptera.   Many  of  both  Orders  {Cicada^  Loetista%  as 
you  have  heard  long  since,  are  signalized  by  possessing 
Ae  same  powers  of  song,  and  produced  by  an  analogous 
organ  ^ :  a  large  proportion  also  of  both  are  endued 
with  wonderful  saltatorious  powers,  and  their  postearior 
tibiae  are  similarly  armed ;  their  legs  in  general  likewise 
are  longitudinally  angular,  and  the  head  in  both  articu* 
lates  with  the  trunk  in  the  same  manner  ^.     In  both 
Orders  too^  the  upper  organs  of  flight  are  most  com- 
monly tegminaf  but  sometimes  in  both  they  are  nearly 
membranous,  like  wings.    In  Centrotus  and  Jcrydtum^ 
the  one  Homopterous  and  the  other  Orthopterousp  the 
firont  is  bilobed,  the  eyes  are  small ;  there  are  only  two 

•  Vol.  III.  pp.  372, 598.  ^  Ibid.  p.  412. 

•  Vol.  II.  p.  397—.  *  Vol.  III.  p.  413. 
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stemmata  between  the  eyes;  die  protborax  is  conspi- 
cuous, and  behind  is  producted  into  a  long  scutdUfiHrm 
process,  under  which  all  the  parts  also  are  analogous; 
the  abdomen  articulates  with  the  trunk  in  the  same  way, 
is  similar  in  shf^)e'in  both,  and  cmisists  of  short  inoscu- 
latti^  s^ments.  Some  Futgoridte  and  Truxalides  agree 
also  in  their  producted  front.  Other  analogous  charac- 
ters might  be  named  between  these  tribes,  but  these  are 
sufiicient  to  confirm  M.  Savignjr's  (pinion.  ^  That  the 
Neuroptera  present  analogies  to  the  LepidopterOj  thoagh 
they  differ  so  widely  from  them  in  their  metamoqdiosis 
and  habits,  is  evident  from  the  instance  latdy  addooed 
c^  Jscalapkus  UaUcus^  which  was  described  as  a  butterfly 
by  Scopoli  * ;  and  many  of  the  LibeUuUnoj  by  their  unngs, 
partly  transparent  and  partly  opaque,  and  by  the  diape 
of  those  organs  and  of  their  bodies,  imitate  the  Helico- 
nian butterflies:  and  this  resemblance  is  much  more 
striking  than  any  that  occurs  betwe^  the  perfect  insects 
in  the  Neuroptera  and  Homopterous  Hemiptera.  With 
regard  to  the  Hymenoptera  and  Diptera  the  analogy  is 
undisputed,  and  must  strike  every  beholder ;  and  one 
would  almost  say  it  was  a  real  affini^,  were  it  not  diat 
thie  resemblance  b  not  only  general  between  Order  and 
Order,  but  that  almost  every  Hymenopterous  tribe  has 
its  counterpart  amongst  the  Diptera;  the  saw-flies^ 
for  instance,  the  ichneumons,  the  various  fidse-wasps  % 
the  false-bees^,  the  bees,  the  humble-bees,  the  ants, 
&c.,  severally  find  there  a  representative  that  wears 

*  Ent.  Cam.  168.  n.  446. 

*»  Meigen  has  figured  a  Dipterous  insect  exactly  resembiiDg  a  Cim- 
bex,  which  he  calls  Aspistes  berolincntis  {Dipt.  i.  319.  /.  xi./.  16, 170 
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its  livery  and  general  aspect:  a  circumstance  which 
eridently  proves  that  it  was  part  of  the  plan  of  the 
Creator  to  place  them  incontrast  with  each  other.  Were 
I  to  pursue  this  subject  farther,  it  might  not  be  difficult 
to  show  thtiiwereibe  tnbes  ct  Idtmd^iidata  ot  c£  Haus' 
tetUda  also  arranged  in  oolumns,  analogies  would  be  dis- 
coverable between  their  correspcmding  points :  thb  seems 
to  be  Mr.  MacLeay's  opinion  * ;  and  it  is  worth  your 
pursuing  the  subject  further,  which  cannot  but  prove 
very  interesting. 

But  thoii^  the  general  analogy  of  these  columns  is 
that  of  Order  to  Order,  yet  individual  species  in  each 
Order  sometimes  find  th^ir  representatives  in  a  different 
one  from  that  with  which  they  generally  are  contrasted ; 
— thus  BomeDipUrOj^sOdex^  by  the  scales  on  the  vrins 
sad  other  parts  of  thdr  wings,  are  analogous  to  Lepi^ 
doptera  rather  than  Hymenoptera  *^ ;  as  is  also  the  genus 
Pigfchoda  by  its  form. 

We  come  now  to  the  consideration  of  a  question  not 
easy  to  be  decided, — I  mean,  which  Order  of  insects  is 
to  have  the  precedency^  and  which  is  the  connecting  link 
that  unites  them^to  Vertebrate  animals. 

Unne  (and  Mr.  MacLeay  seems  in  this  to  coincide 
with  him)  considered  the  Cokopiera  as  at  the  head  of  the 
Qass  of  insects;  De  Geer  thought  the  LqndopCeta  en^ 
titled  to  that  honour ;  Latreille  and  Cuvier  begin  with 
the  Jptera :  Marcel  de  Serres  &vours  the  Orthqpiera  ^; 
ai^  others,  on  account  of  their  admirable  economy,  have 
made  die  Hymenoptera  the  princes  of  the  insect  world  <*• 

•  Hot.  EiUomolog.  43?.  ^^  Vol.  III.  p.  644. 

*  Mem.  du  Mum.  1819. 136.       ^  Rifferschw.  de  Int.  Getdial.  9. 
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If  the  claim  to  priority  was  to  be  decided  by  the  exquh 
fiitenoss  of  iiHtincts  and  the  benefits  confecreA  up(»]  (be 
humnn  race»  doubtless  it  would  be  in  favour  of  tbe  last- 
mentioned  insects*     If  the  power  to  do  misdiief  carried 
it)  and  to  lay  watfte  the  earthy  the  Orfkepiera  wodA  be 
^ntided  as  much  ds  any  to  the  bad  pire-emin^ee.    If 
beauty^  and  grace^  and  gaietyj  and  spkndoor  of  amours 
^ere  the  great  requisite,  and  the  law  enjoined,  Deiur 
pukhrioiij — the  Lepidoptera  would  doubtless  win  the 
throne.     But  if  perfection  and  solidity  of  structure^  as 
they  ought,  are'  to  regulate  this  point ;  we  must,  I  think, 
with  the  illustrious  Swede,  assign  the  palm  to  the  0>- 
leaptera.    If  we  consider  these  in  all  their  parts,  the 
organs  for  flight  only  excepted,  they  seem  more  perfectly 
£[»rmed  and  finidied  than  the  insects  of  any  other  order. 
But  which  of  the  Coleopterous  tribes  are  oxtitled  to  the 
precedency  ?    Linn6  placed  the  Lamellicom  beedes  at 
the  head  of  the  order,  beginning,  with  the  DynastiiOi 
probably  led  by  some  characters  which  seem  to  connect 
4hese  wiUi  the  Bran;chio6tegous  fishes.    In  this  he  was 
followed  by  Fdhrscvks.     But  Latreille  and  mo^  modem 
Entomologists  have  bejgtin  with  Cicindela  and  the  otha* 
Predaceous  beetles.  I  am  not  certain  what  are  Mr.  Mac- 
Lea/s  s^itiments  on  this  subject ;  but  from  what  he  says 
in  the  Jtmulasa  Jmanica  ^,  it  does  not  appear  that  he  is 
a  convert  to  the  latter  opinion.     Bulk  and  strength  seem 
the  most  striking  characteristics  of  the  former  tribe, 
which  r^pesent  the  cattle  or  ruminants  amcmgst  Verte- 
brate animals. — Strength  united  with  agility  and  a  con- 
siderable portion  of  grace  and  symmetry  evidendy  con- 

"  Annulos.  Javan.  i.  1. 
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bn  a  degree  bf  pre-etniataioe  «pon  the  latter,  symboH-* 
vug  the  fdine  hiee^  which  seeaift  to  thxpyr  no  MDall  wa%ht 
isfto  their  scale. 

Hiere  are  two  Chisses  of  Vertebrate  animals  with 
which  iiiBects  may  appear  to  claim  kindred.  Thej&^ 
and  the  reptiles.  Fishes  m  th^  find  exhibit  no  small 
reseoiUaoce  to  insects ;  the  pectoral  and  ventral  ones 
repi^esrating  their  anna  and  Itg^i  and  the  dorsal  onea 
their  winga;  Pegiastts  Dtclqq  ia  this  last  respect  is  not 
anlihe  a  bntterfly  *.  In  some  genera  (Ostradan^  Pegeh 
sHSf  &c*)^  like  insects  the  animal  is  covered  with  a  hard 
shell  or  crnst,  formed  by  the  union  of  its  scales.  The 
oral  cirrhi  of  many  fishes  seem  analogous  to  the  palpi 
of  insects ;  and  in  some  a  pair  longer  than  the  rest  re- 
prestt^  thehr  anienius^.  Another  circumstance  in  which 
insects  and  fishes  corre)sf)ond,  is  the  wonderful  variety  of 
bnoB,  often  in  the  greatest  degree  eccentric,  that  occurs 
in  both  Claasea.  Some  of  the  cyclost^xoous  fishes,  as 
JmmocoetuSf  Gastrobranckus^  are  supposed  to  connect  the 
fishes  with  the  Anmdosa^  by  means  of  the  AnncUda  as 
an  osculant  Class  ^,  which  Mr.  MacLeay  regards  as  the 
passage  to  the  Chilopoda^:  his  Mandibidata  he  con- 
siders as  passing  into  the  Anoplura  by  means  of  some 
osculant  Order  as  yet  unknown  ^.  But  I  must  confess 
I  can  see  no  good  ground  for  this  last  transition : — the 
ilnqp/uraappear  much  more  nearly  related  to  HitPsocidte^ 
especially  by  the  apterous  Atroposptdsatoria  ^  than  to  any 

*  N.  Diet.  d^Hist.  Nat,  xxv.  115—.  xxvii.  /.  M.  8./.  1. 
^  Piso  Hist.  Nat.  63.  Cund  1.  Jundia  v. 

«  N.  Diet.  d'Hist.  Nat.  xxvii.  235.    ffor.  Eniamolog.  203. 

*  Ibid.  281—.  *  Ibid.  354,  390,  397. 

'  This  insect,  except  in  its  antennae,  so  nearly  resembles  a  Nir^ 
mut,  that  it  might  be  mistaken  for  one.  See  Coquebert  Iliustr. 
Icon,  i.  /.  ii./.  14, 
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Coleopterous  insect  But  having  stated  these  opinioiiSi 
I  shall  leare  you  to  draw  your  own  oondnsionsi  as  die 
question  is  still  perplexed  with  many  difficulties.  I  am 
ready  to  admit  that  some  Vertebrates  approach  near  to 
the  Annelida ;  but  that  it  is  through  them  alone  that 
they  are  connected  with  insects,  is  not  at  present  dear. 
With  regard  to  reptiUi^  they  seem  to  be  connected 
with  insects  by  several  characters*  In  the  ChebmianSf 
the  skeleton  merges  in  the  external  carapace  or 
shell;  the  Ophidians  change  their  skin  like  lanrc; 
the  Batrachians  undergo  metamorphoses;  some  of  the 
Sattrians  also  have  their  changes :  and  the  Draco  volam 
has  wings  somewhat  analogous  to  those  of  insects  ^ 
Were  I  to  be  asked  what  Order  of  insects  could  con- 
nect with  reptiles,  I  should  point  to  the  Orthopteroy  e»- 
pecially  Gryllus  L.,  which  by  their  noise  and  saltato- 
rious  powers  not  a  litde  resemble  frogs ;  and  the  krfs 
of  some  strikingly  imitate  their  form^:  and  of  others 
even  that  of  a  lizard  ^.  But  these  resemblances,  after  all| 
may  only  indicate  analogies* 

•  Vol,  in.  p.  600.  *  Fuessl  ArcMio.  t.  liL/.  6. 

*'Stoll  Saut.  de  Pats.  /.  xx.  b.f.  70. 
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After  the  very  general  idea  that  I  have  attempted  to 
embody  for  you  of  the  System  of  Insects  $  of  the  groups 
in  which  nature  has  arranged  them,  and  their  mutual 
relations ;  it  will  not  be  out  of  place,  if  I  next  state  to 
you  what  has  been  effected  by  Entomologists  towards 
reducing  them  to  order:  or,  in  other  words,  if  I  give  you 
some  account  of  the  various  Methods  and  Systems  *,  be- 
ginning with  the  earliest,  that  have  appeared  and  had 
their  day,  which  will  include  a  history  of  the  progress  of 
our  science  from  its  commencement  to  its  present  era. 

In  wridng  the  history  of  any  science,  two  modes  pre- 
sent themselves.  We  may  either  give  a  chronological  re- 
view ct  all  the  circumstances  and  publications  connected 
with  it ;  or  content  ourselves  with  a  rapid  survey,  dwell- 
iug  only  on  the  principal  epochs,  and  those  lights  of  the 
science  who  by  their  immortal  labours  gave  birth  to 
them.  The  latter  is  that  on  every  account  best  suited 
to  our  present  purpose,  which  I  shall  therefore  here 
adopt 

There  seem  to  me  to  be  seven  principal  epochs  into 
which  the  History  of  Entomology  may  be  divided :  viz. 

*  See  above,  p.  364 — . 
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1.  The  Era  of  the  Ancients.  2.  The  Era  of  themrfwl 
of  the  science  after  the  darkness  of  the  middle  ages. 
S.  The  Era  of  Swammerdam  and  Ray,  or  of  the  Meta- 
morphotic  System.  4.  The  Era  of  Linn^  or  of  the  Akry 
System.  5.  The  Era  of  Fabricius,  or  of  the  MaxiUmy 
System.  6.  The  Era  of  Latreille,  or  of  the  Eckdic 
System.  And  7.  TheEraofMacLeay,or  oftheQia>Mwy 
System.  All  of  these  appear  to  form  important  points, 
or  resting-places,  in  the  prepress  of  the  science  towards 
its  acme ;  and  of  each  of  these  I  shall  now  proceed  to 
give  you  a  brief  account 

1.  TTie  Era  of  the  Ancients.  To  ascertain  what  atten- 
tion was  paid  to  insects  in  the  earliest  ages,  we  must 
have  recourse  to  the  most  ancient  of  records,  the  Old 
Testament.  In  this  sacred  volume  we  are  informed  that 
after  the  Creation  God  brought  the  creatures  to  Adam 
that  he  might  name  them  *•  Now  the  first  man,  in  his 
unimpaired  state  of  corporeal,  mental,  and  spiritual 
soundness,  binder  the  divine  guidance,  doubtless  imposed 
upon  them  names  significant  of  their  qualities  or  struc- 
ture; which  according  to  Plato  was  a  work  above  human 
wisdom,  and  on  account  of  which  the  ancient  Hebrews 
deduced  that  Adam  was  a  philosopher  of  the  highest 
endowments  **.  Whether  on  this  great  and  interesting 
occasion  he  gave  names  to  individual  species,  or  only  to 
natural  groups,  does  not  clearly  appear.  But  probably 
as  they  were  created,  so  were  they  brought  before  him 
**  According  to  their  kinds  ^." 

Subsequently  Moses  will  be  thought  to  have  possessed 
no  ordinary  knowledge  of  insects,  if  we  suppose,  as  the 

•  Genet,  ii.  19—.  "  Pol,  Synops,  on  Genet,  ii. 

«  Genet,  i.  25. 
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ing^iioos  rem^ffks  of  Professor  Lichtenstein  *  raider 
probable,  that  he  distinguishes  as  clean  insects  the  Fabri- 
dan  genera  GrylhiSj  Locuskiy  Truxtdhj  and  Acheta^  whkh 
a  person  unobservant  oi  these  animals  would  have  con* 
founded  together.  This  discrimination  presupposes  this 
knowledge  of  their  general  characters,  not  only  in  the 
Jewish  lawgiver,  but  also  in  the  people  themselves  to 
whom  the  precept  was  addressed,  to  whom  it  would 
otherwise  have  be^i  de  ig^otis* 

Allusion  is  made  in  Holy  Writ  to  insects  of  almost 
every  one  of  the  modern  Orders  **.  They  are  r^resente4 
as  employed  divinitus  sometimes  to  annoy  the  enemies 
of  the  Israelites,  and  at  others  to  punish  that  people 
themselves  when  they  apoegtatiz^d  from  their  God.  The 
prophets  frequently  introduce  them  a&i  symbols  of  ene« 
mies  that  lay  waste  or  oppress  the  church :  as  the^  of 
die  Ethiopians  or  Egyptians ;  the  bee  of  the  Assyrians ; 
and  the  locusi  of  the  followers  of  Mahomet  and  other 
nmilar  destroyers  ^.  That  Solomon,  amongst  other  ob- 
jects to  the  investigation  of  which  bis  divinely  inq)ired 
wisdom  directed  him,  did  not  deem  insects,  those  <^  Little 
things  upon  the  earth  ^^^  unworthy  of  his  attention,  we 
know  from  Scripture  ^ ;  but  as  hb  physical  writings  are 
lost,  we  are  ignorant  whether  he  treated  of  their  natund 
arrangement,  their  economy  and  history,  or  of  the  in- 
struction they  afford  analogical^/  considered.     Where 


*  lAim,  Trans,  iv.  61—.    See  LevU.  xi.  20—. 

^  The  Neuroptera  appears  to  be  the  only  Order  not  so  signalizeil. 
It  18  worthy  of  notice  that  insects  are  usually  noticed  generically 
and  not  vpec^ficdUy  in  Scripture.  On  the  insects  of  Scripture  see 
Bochart  Hierozoic,  ii.  1.  iv.        °  IsaL  vii.  18.    Joel  ii.    Rev.  ix.  3. 

*  Prov.  XXX.  24—.  *  1  Kings  iv.  33. 
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he  has  referred  to  them  incidentaUy,  it  b  generally  with 
this  latter  view. 

If  we  turn  from  the  word  and  people  of  God  to  the 
Lmert  of  Wisdom  (as  they  modestly  styled  themselves)  of 
the  heathen  worid,  and  their  writings;  we  shall  discern 
anumgst  them  a  great  light  shining,  the  beams  of  which 
illuminate  even  our  own  times.  In  the  illustrious  Stagr- 
rite  we  recognize — ^^  The  father  of  philosophy,  at  least 
of  bur  philosophy,  who,  rising  superior  to  the  darkness 
in  which  he  lived,  darted  his  penetrating  glance  through 
all  nature,  and  established  principles  which  a  long  course 
of  ages  of  inquiry  have  but  confirmed.  With  Aristode 
begins  the  real  History  of  science :  and  how  much  9> 
ever  he  may  have  erred  upon  particular  points,  the  great- 
ness of  his  conceptions  and  the  justness  of  his  ideas,  on 
the  whole  entitle  him  to  our  high  venerati<m.  His  la- 
bours in  the  investigation  of  the  Animal  Kingdom  ha?e 
laid  the  foundation  of  the  knowledge  we  now  possess  ^'' 
This  language  of  the  lamented  and  learned  President  of 
the  Linnean  Society  is  partieularly  applicable  to  what 
this  great  and  original  genius  has  effected  in  Etdomh 
logy.  We  have  seen  upon  a  former  occasion**,  that 
Linn£  himself  had  not  those  precise  ideas  of  the  limits 
of  the  Class  Insecta^  which  Aristotle  so  many  centuries 
before  him  had  adopted.  In  stating  the  obligati<»s  of 
Entomology  to  this  true  sfavant^  I  shall  b^in  by  laying 
before  you  a  tabular  view  of  what  may  be  called  his 
system,  as  far  as  I  have  been  able  to  collect  it  from  his 
works,  especially  his  History  of  Animals. 

•  Lirm.  Trans,  i.  5.  ^  Vol.  III.  p.  6. 
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'Coleoptera'*. 

Pedetica  a  Orihoptera  ioUatoria  Latr.* 
Astomataw  Hemiptera  Latr/ 
Psydm    aa  Lepidoptera  '• 

•Pterotard     J  fmajoracBiVtfttrop^mrL.    Oriho^ 

Ptilota*  ^  Tetraptcra  /     pieracunoria  Latr>? 

yjy^iahocetiXxt^^Htfmenoptera  K 

{mnotdL^MMSca^  Tipula,  &C 
Emprosthocentra  =»  Ctf/r^r,  <Sfo- 
moxys,  Tabanus,  &c, 

Pterota  omul  i  Myrmex     ssFormica  L. 

et  Aptera  ^  c  Pygolarniusaa Irom^^ym  L. 
Aptera''. 

It  maybe  further  stated,  that  Aristotle  perceived  also 
the  distinction  between  the  Mandibulata  and  Haustellata 
of  modem  authors :  for  he  observes,  that  some  insects 
having  teeth  are  omnivor6us;  while  others,  that  have 
only  a  tongue,  are  supported  by  liquid  food  '•  He  ap- 
pears to  have  regarded  the  Hymenoptera^  or  some  of 
them,  as  forming  a  third  subclass;  since  he  clearly 
alludes  to  them,  when  he  says  that  many  have  teeth, 
not  for  feeding,  but  to  help  them  in  fulfilling  their  in-* 
stincts". 

From  the  above  statement  it  will  appear  that  this  great 
philosc^her  had  no  contemptible  notion, — ^though  he 

*  Aristotle  calls  winged  insects  Pterota  when  he  would  distinguish 
them  firom  those  that  are  apterous,  and  Ptilota  when  he  contrasts 
them  with  birds.  (Comp.  Hist,  Anim,  1.  iv.  c.  1.  with  1.  i.  c.  5.)  Somfr^ 
times  he  calls  birds  thus  contrasted  Schizopterti,  and  insects  Holo' 
piera,    De  Ardnu  Incess.  c.  10. 

'  Hist.  Amm.  L  iv.  p.  1.  •  Ilnd.  *  Ibid,  I.  i.  c  5. 

*  iWdL  L  IT.  c.  7.  'Ibid.  ''Ibid.  1.  V.  c  19. 
*•  Ibid.  I  i.  c.  5.                        »  Ibid,  and  1.  iv.  c.  7.         ^  Ibid. 

*  lUd.  1.  viii.  c.  11.  "*  Gr.  Oi;  r^o^fi^  )^qi»  fx^t  olovretg 
tt^*  «Xxi}^  A\xn  means  Strength  of  mind.  Fortitude,  Strenuoutness, 
also  Help  :~it  here  probably  signifies  their  strenuous  use  of  their 
oral  organs  in  fulfilling  their  instincts.    Dc  Partib.  Amm.  1.  iv.  c.  5. 

VOL.  IV.  2  F 
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has  only  distinguislied  three  of  them  as  larger  groaps 
by  appropriate  iiame%— <^  the  majority  of  the  Orders 
of  Insects  at  present  admitted.  His  Ookqpteroj  PgchOy 
and  Dq^era  are  evidently  such.  Hia  idea  of  HanifUn 
seems  taken  solely  firaun  the  Cicada  or  Tettix :  but  the 
manner  in  wUch  he  expresses  himself  concerning  it,  m 
having  no  moutib^  but  furnished  instead  with  a  b'ngiup 
form  organ  resembling  the  pipbascis  o(Dijftera\  proves 
that  he  r^arded  it  as  the  type  of  a  distinct  group.  Since 
he  considers  the  saltatorious  Orthoptera  as  forming  such 
a  group,  it  is  probaUe  that  he  included  the  curaDrkns 
ones  with  the  Nettropiera  in  his  mofora  section  of  7^ 
trapUras  and  the  resemblance  of  mai^  of  the  ManfUx 
to  the  Neuropiera  is  so  great,  that  thiS'  mistake  woald 
not  be  wonderful.  His  divbion  of  the  Diptera  is  quite 
artificial. 

How  fiur  Aristotle's  ideas  with  regard  to  genera  and 
^)eoies  attained  to  any  degree  of  precisioo,  is  not  easify 
ascertamed :  in  other  respedB  his  knowledge  of  insedi 
was  more  evident  As  to  their  anatany^  he  obsarves 
that  their  body  is  usually  divided  into  three  prunary  seg- 
m^its, — head^  trunk j  and  oMomen  ;  that  they  have  an 
intestinal  canalj — in  some  straight  and  simple,  in  others 
contortedly-extending  from  the  mouth  to  the  anus;  that 
the  Orthoptera  have  a  ventride  or  gizzurd^.  He  had 
noticed  the  drums  of  Cicada^  and  that  the  tiuUes  cdj 
are  vocal.  Other  instances  of  the  accurate  observation 
of  this  great  man  might  be  adduced,  but  enough  has 
been  said  to  justify  the  above  enonniums.  Hisprincipal 
error  was  that  (^equivocal  generation. 

■  Hut,  Anim,  I.  iv.  c.  7.  ^  Ibid. 
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Little  is  known  with  regard  to  the  progress  of  other 
Greek  ]^btaral]8ts  in  entomologiad  sei^ce.  It  appears 
prabahtc^  from  an  qrithet  by  whidi  Hesiod  distingoisbeB 
the  spider^'^air^bfuig^  diat  die&ot  of  these  insects  tra^ 
fersing  the  air  was  at  diat  time  no  secret  ApoUodoms^ 
as  we  learn  from  Plinj*'^  was  the  Grst^Mnographer  of 
HisectSy  since  he  wrote  a  treatise  np<m  scorpions,  and 
described  nine  species.  Bat  like  many  other  2Soo- 
kgistSy  by  mistaking  analogy  for  affinity^  he  has  indn- 
ded  a  winged  insect,  probably  a  Panorpa^  amongst  hu 
searpions.  From  the  time  of  Aristotle^  howefer,  to 
PUny,  no  writar  is  recorded,  with  die  ezcqHicMl  of  those 
befinre  alfanded  toS  that  appears  to  have  attaided  mnch 
toiaaecta*  Tlief  are  indeed  tnddentaUy  noticed  by  Theo- 
phrastns^  Dioscorides,  Virgil,  0?id,  &c^  but  withont 
soy  material  addition  to  the  stock  of  entomological 
knowledge  bequeadied  to  ns  by  the  Stagyrite.  Eren 
Pliny's  rest  compendinm,  as  it  professed  to  be^  of  the 
asttuml  history  of  the  globe^  was  in  many  respects  little 
more  than  a  compilation  from  that  great  philosc^her. 
Still,  hoiwever,  though  he  does  not  appear  to  hare  paid 
mxtA  practical  attention  to  msects,— which  indeed,  eon^ 
siderii^  the  extent  of  his  views,  was  searody  to  be  ex- 
pected,— y^  as  a  guide  to  the  then  state  of  entomologi* 
ed  knowledge,  and  as  an  advocate  for  the  study,  which 
in  the  exordium  of  his  eleventh  book  he  has  so  eh>- 
qocDtly  and  with  s6  much  animation  defended  from  the 
iiuneiMres«!itations  of  ignorance,  Hiny  has  conferred  a 
lasting  obKgation  on  the  science.  The  last  zoological 
writer  of  note  was  MUbx^  who  amongst  other  animals 

*  Gr.  Af^/romro^  m^»xi'^    Dies.  fid.  13. 

^  Hbt.  yat.  I. ».  c.  95.         "  Vol.  I.  p.  481.  Vol.  IT.  p.  HI—. 
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often  mentKHis  insects.  He  has,  however,  few  original 
observations.  One  was,  that  scorpions  are  viviparous*. 
From  him  we  learn  incidentally  that  artificial  flks  were 
sometimes  used  by  Grecian  anglers^. 

2.  The  Era  of  the  Revival  of  the  Science,  from  the 
time  of  Pliny  and  ^lian  1400  years  rolled  away,  in 
which  scarcely  any  thing  was  done  or  attempted  for  En- 
tomology or  Natural  History  in  general.  During  that 
long  night  the  glimmer  of  only  one  £ednt  luminaiy  ap- 
peared to  make  a  short  and  feeble  twilight  In  the 
middle  of  the  thirteenth  century  Albertus  Magnus  (so 
called  from  his  family  name  of  Groot,  and  justly,  if  in- 
credible labour  could  entitle  a  man  to  the  appellation), 
devoted  one  out  of  twenfy-one  folio  volumes  to  Natural 
History.  In  this  work  he  professes  not  so  much  to  give 
his  own  opinions,  as  those  of  the  Peripatetic  philofio- 
phers^.  He  occasionally,  however,  relates  the  result  of 
observations  made  by  himself,  which  prove  him  to  have 
been  no  inattentive  student  of  nature.  He  mentions  a 
voyage  that  he  made  for  the  purpose  of  collecting  ma- 
rine, animals,  and  that  he  found  of  them  ten  different 
tribes  or  genera,  and  several  ^ecies  of  each.  Amongst 
these  he  particularizes  the  Cephalopoda^  the  Crustacea, 
the  testaceous  MoUusca^  and  some  of  the  Radiata  and 
AcritOy  &c**  He  gives  a  very  correct  account  of  the 
pitfalls  of  Mt/rmeleon.  Insects  he  distinguishes,  excla- 
ding  the  Cmstacea,  by  the  denomination  of  Amdosa  {An- 
ntdosa)^  which  he  appears  to  employ  as  a  known  term^ 
He  also  calls  them  worm^  describing  butterflies  asjfying 


»  De  Natur.  Animal.  1.  vi.  c.  20.  »»  IbieL  1.  x?.  c.  1. 

'^  Opera  vi.  683.        «*  Ibid,  153—.        *  Ibid,  154.  233,  265,  &c. 
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»or»w,  flies  asjiy-tvormsy  spiders  as  spider^worfns ;  and 
what  is  still  more  extraordinary,  the  toad  and  thejrt^f 
which  he  includes  amongst  his  Anulosa^  he  calls  jpa* 
drupedrJworms^  \  \  Though  it  may  iq>pear  so  absurd  to 
speak  of  these  animals  as  insects,  yet  be  had  perhaps  a 
deeper  and  more  philosophical  reason  for  this  than 
we  may  tit  first  be  disposed  to  give  him  credit  for. 
This  would  be  the  case  if  he  separated  these  from 
the  other  reptiles  and  placed  them  amongst  insects  "^on 
account  of  their  metamorphoses^  mistaking  perhaps  an 
analogical  character  for  one  of  affinity^.  Some  of  die 
Annelida^  as  Filaria  and  Lumbricus  ^,  he  also  regarded 
as  insects.  I  cannot  gather  from  his  desultory  pages 
that  he  had  any  notion  of  a  systematical  arrangement  of 
his  Anulosa. 

Afler  the  taking  of  Constantinople  by  the  Turks  in 
the  middle  of  the  fifteenth  century,  the  light  of  learning, 
kindled  by  those  of  its  professors  who  escaped  from  that 
min,  appeared  again  in  the  West.  The  Greek  language 
then  b^an  to  be  studied  universally;  and  in  consequence 
of  the  coeval  invention  of  the  art  of  printing,  various 
editions  of  the  great  works  of  the  ancients  were  publish- 
ed :  amongst  the  rest  those  of  the  fathers  of  Natural 
History.  From  the  perusal  of  these,  the  love  of  the 
sciences  of  which  they  treated  revived  in  the  West^ 
and  the  attention  of  scientific  men  began  to  direct  itself 
to  the  consideration  and  study  of  the  works  of  their 
Creator.  In  the  latter  part  of  that  century,  a  work 
entitled  the  Book  of  Nature  appeared  in  the  German 
language,  in  which  animals  and  plants  were  treated  of 

*  O/jem  vi.  676,  679,  680.  "  Sec  above,  p.  4:28, 

•  Opera  vi.  683—. 
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and  rudely  figured ;  as  they  were  likewise  most  misersr 
bly  in  Cuba's  Orius  Sanitatis^  published  in  14£5,  isy 
which  insects  and  Crustacea  were  described  imder  tbe 
three  di£ferent  denominations  of  Animals  Birdsi  and 
Fishes;  so  that  but  little  profit  was  at  first  dmved  fiom 
the  writings  of  Aristotl^  Invertebrate  animals  not  being 
then  even  honoured  with 

**  A  locfd  habitation  and  a  name/' 
This  unpromising  an8  apparently  hopeless  state  of  the 
science  proved,  however,  the  dawn  of  its  present  meridian 
brightness. 

The  first  attempt  at  a  separate  and  systematical  ar- 
rangement of  insects  subsequent  to  the  times  of  Aristotle, 
was  made  m  the  ponderous  volumes  of  Ulysses  Aldro- 
vandus,  who^  disregarding  the  Stagyrite^  arranged  in- 
sects according  to  the  medium  they  inhabit,  as  you  will 
see  in  the  subjoined  table : 

Anelytra     )     nacea    i^*^?^ 
Elytrota.      LFannosa. 


fPedata^ 


I 


S  I^cipeda. 
.Apoda. 

Multipeda. 


•Ten^estria^  Uptera  \^^ 


rPcdata J??«»^!p«^«- 


Aquatica 

Apoda. 

This  artificial  and  meager  system,'  which  mixed  insects 
with  Annelida,  was  adopted  by  Charlton  and  other  au- 
thors; and  even  in  the  eighteenth  century  had  a  patron 
of  great  eminence,  who,  endeavouring  to  improve  upon 
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it,  has  rendered  it  still  more  at  Tariance  with  native  and 
Aristotle:  I  mean  the  oeldbrated  Vallisnieri^  to  whom 
in  oCh^r  reqoects,  though  in  this  he  fell  behind  hb  age^ 
the  science  was  under  great  obligations.  He  divides 
insects  into^  K  Those  that  inhabit  vegetable  substances 
living  or  dead«  2.  Those  that  inhabit  any  kind  diJbUd 
and  in  any  state.  S.  Those  that  inhabit  any  eartkg  or 
^nerid  substances,  dead  bones,  or  theUs.  And  4.  Those 
that  inhabit  living  antmals  *. 

Xhe  work  that  is  vsually  called  Mouffet^s  Thiatnm  ' 
Jnsectorum  was  produced  in  the  present  era,  and  was  the 
firoit  c^  the  successive  labours  of  several  men  of  talents 
Dr.  Edward  Wotton  and  the  celebrated  Ckmrade  Ges* 
ner  laid  the  foundation ;  whose  manuscripts  filling  into 
the  liands  of  Dr.  Thomas  Penny, — an  eminent  f^sidan 
and  botanist  of  the  Elizabethan  age^,  much  devoted  to 
the  study  of  insects, — he  up<Hi  this  foundation  meditated 
raising  a  superstructure  which  should  iadnde  a  complete 
history  of  these  animals;  and  widi  this  view  he  devoted 
the  Idsure  hours  of  fifteen  years  of  his  life  to  the  stik^ 
of  every  book  then  ^Ltant  that  treated  of  the  science 
ei^er  expresdy  or  incidentally^  and  to  the  descr^iition 
and  figurii^  of  such  insects  as  he  could  procure ;  bnS 
before  he  had  reduced  his  materials  to  order,  in  1589  he 
was  snatched  away  by  im  untimely  death.  His  unfinished 
manuscripts  were  purchased  at  a  considcraUe  price  fay 
Moufiet,  a  contemporary  physician  of  singular  learning  <^^ 
wbo  reduced  them  to  order,  improved  the  style,  sAbd 
new  matter,  and  not  less  than  1 50  additional  figufes;.lmd, 

'  Esperiemi.  ed  Oiserv.  i.  4£— . 

*>  Pulteney's  Sketches  of  Botant^  in  England,  i.  86. 

'  Theatr.  Insect,  Epist.  Bed,  I 
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tibus  having  prepared  the  work  for  the  press,  intended 
to  dedicate  it  to  queen  Elizabeth^*  Fate,  however, 
seemed  still  to  frown  upon  the  undertaking,  for  hdbre 
he  could  commit  his  labours  to  the  press  he  also  died, 
and  his  book  remained  buried  in  dust  and  obscurity  till 
it  fell  into  the  hands  of  Sir  Theodore  Mayeme,  baroo 
d'Aabone,  one  of  the  court  physicians  in  the  time  of 
Omdes  L,  who  at  length  published  it,  prefixing  a  Dedi* 
cation  to  Sir  William  Paddy,  baronet,  M.D.,  in  16S4; 
and  it  was  so  well  received  that  an  Ekiglish  translation 
appeared  twenty-four  years  afterwards.  The  work  thus 
repeatedly  rescued  from  destruction  was  indisputably  tlie 
most  complete  entomol(^ical  treatise  that  had  then  ap- 
peared And  though  the  arrangement  (in  which  there 
is  scarcely  anynottempt  at  system)  is  extremely  defective, 
the  figures  very  rude,  often  incorrect,  and  sometimes 
alt(^(ether ,  fake,— yet  as  an  introduction  to  the  study 
of  insects  its  value  at  that  day  must  have  been  very 
coosiderable;  and  as  a  copious  storehouse  of  ancient 
entoanological  lore,  it  has  not  even  at  present  lost  its 
utility. 

One  of  the  most  remarkable  works  of  the  era  we  ar& 
upon  was  published  at  Lignitz  in  the  year  1603,  by 
Caspar  Schwoickfeeld,  a  physician  of  Hirschberg^  under 
^tSie  tide  of  Theriotrophitan  Silesue.  This  was  probably 
the  first  attempt  at  a  Fauna  that  ever  was  made.  In  it 
animals  are  divided  into  quadrupeds,  reptiles,  birds, 
Uhes^  and  insects.  The  Crustacea,  Mottuscoj  and  200- 
piyi^Sf  are  included  under  fishes.  He  says  of  the  Spon- 
gice  that  they  are  motoed  by  animalcula  which  inhabit 
them^  Did  he  borrow  this  observation  from  Aristotle, 
•  Thealr,  LuccL  Eput.  Dcd,  i.  Tkcrioiroph.  Sties.  455. 
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or  was  it  made  by  himself^  ?  It  is  singular  that  Linn^ 
should  never  allude  to  this  work.  Ooedart,  who  belongs 
also  to  this  era,  is  stated  to  have  spent  forty  years  of  his 
life  in  attending  to  the  proceedkigs  of  insects  ^.  But  after 
this  long  study,  his  principal  use  to  the  sciaice  vras  the 
improvem^t  he  effected  in  the  drawing  and  engraving 
cf  them,—- for  his  figures,  though  sometimes  incorrect 
and  sometimes  &bulous,  were  far  superior  to  those  of 
his  predecessors. 

3.  The  Era  of  Suoammerdam  and  Ray^  or  of  the  Me- 
tamorphotic  &/siem.  The  great  men  whose  names  are 
here  united,  as  they  were  cotemporary,  so  they  agreed 
in  founding  their  respective  systems  of  insects  on  tlie 
same  basis.  To  the  former,  however,  is  due  the  merit 
of  being  the  first  who  assumed  the  metamorphoses  of  these 
animals  as  the  basis  of  a  natural  arrangement  of  them ; 
upon  which  the  latter,  in  conjunction  with  his  lamented 
fiiend  Willughby,  erected  that  superstructure  which 
opened  tlie  door  for  the  present  improved  state  of  the 
science.  Swamraerdam's  system  may  be  thus  expressed 
in  modem  language : 

f  Class  i.  Metamorphosis  complete  ^^^Aptera  L.^ 

C  Coleoptera,  Hi/mcnoptera, 
^  incomplete  <        part  of  Nettroptera  and 
L         Diptera '. 
obtected  Lepidoptera', 


i 


I 


IchTieumonet  mttiuH  L.** 


-coarctate        ^  Mu*cid<r,&cK 

*  Amtoile(nitt.  Arum,  1.  L  c.  1.)  says,  ''The  sponge  seems  to  have 
some  sensation :  as  a  proof,  it  is  not  easily  plucked  up,  unless,  so  they 
say,  the  attempt  is  concealed."  ^  Lister's  Goedart,  Prcef,  ii. 

'  See  Vol.  I.  p.  65—,  where  these  terms  are  explained. 

*  Swamm.  Bibl.  Nat.  i.  38-.        *  Ibid,  92-.        '  Ibid.  119—. 
f  Ibid.  ii.  1—.  "  Ibid.  31—.  '  IMd.  30. 
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It  was  a  great  point  gained  in  the  science  to  introduce 
the  consideration  of  the  metamorphosis,  and  to  emplo; 
it  in  the  extrication  of  the  natural  system :  fast  though 
when  taken  by  itsdf  it  will,  as  in  the  table  just  j^yen, 
lead  to  an  artificial  arrangement,  it  furnishes  a  very  use- 
fol  clue  whai  the  consideration  of  insects  in  their  perfect 
state  is  added  to  it.  The  tables  contained  in  the  Pro- 
legomena to  Ray's  Historia  Inseetonan  divide  insects 
into  those  which  undergo  no  change  of  fidrm,  and  diose 
which  change  their  form*  The  arrangement  of  the 
former  {AfierotfMg^mm)  was  made  by  Wilhighby,  who 
subdivided  them  into  Apoda  and  Pedatcu  As  die  ool; 
insects  included  in  the  former  section  were  the  gmbs  of 
CEstri^  the  remainder  being  Annetidoy  they  need  not  be 
included  in  our  table.  I  have  endeavoured  to  compress 
these  tables  into  as  small  a  space  as  possible,  by  using 
the  Linnean  terms  for  metamoiphosis,  and  redacing 
Ray's  tribes  of  (hikopteroj  Hemij^era^  and  Neuropkra 
to  their  modem  denominations. 

Ray  details  i^  considerable  length  the  various  tribes 
belonging  to  the  four  classes  of  metamorphosis  estsUi^ 
ed  by  Swammerdam^.  Most  of  his  tribes  indicate  na- 
tural groups  of  greater  or  less  value :  but  some  of  his 
larger  groups  are  artificial,  as  you  will  see  by  the  mere 
inspection  of  the  table. 

■  Hist.  Ins.    Rrolegom.  ix.— 
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This  era  produced  several  great  and  original  geniuses, 
who  enriched  the  science  with  a  vast  increment  of  real 
knowledge.  The  illustrious  Zoologists  whose  names  it 
bears, — die  one  by  his  dissections  and  anatomical  re- 
searches, and  the  other  by  his  concise  and  well  drawn 
descriptions  of  numerous  insects,  by  various  interesting 
observations  on  their  manners  and  characters,  and  by 
the  purity  of  his  latinity, — contributed  greatly  to  its  pro- 
gress towards  perfection.  Leeuwenhoek  aiso^  the  com- 
patriot of  Swammerdam,  and  Hooke  of  Ray,  amongst 
other  objects  submitted  to  their  powerful  microscopes, 
did  not  neglect  insects.— To  the  former  we  are  indebted 
for  the  remarkable  discovery  that  the  flea  belongs  to 
those  that  undergo  a  metamorphosis.  Ray  had  besides 
two  coadjutors  whose  names  ought  not  to  be  forgotten,— 
Willughby  and  Dr.  Martin  Lister.  The  former  is  cha- 
racterized by  his  lamenting  friend  as  one  of  the  pro- 
foundest  of  naturalists,  as  well  as  one  of  the  most  amia- 
ble and  virtuous  of  men.  What  advantage  Elntomolqgy 
would  have  reaped  from  his  labours  may  be  inferred 
from  the  eminent  services  that  he  rendered  that  science, 
amongst  other  branches  of  Zoology,  during  his  short 
life.  It  appears  from  Ray's  Letters  »,  that  he  drew  up  a 
history  of  insects  and  exsanguia^  which  probably  formed 
the  groundwork  of  the  posthumous  Historia  Imectorw 
of  that  author;  concerning  which  he  says,  " The  woA 
which  I  have  now  entered  upon  is  indeed  too  great  a 
task  for  me:  I  rely  chiefly  on  Mr.  Willughb/s  dis- 
coveries and  the  contributions  of  friends  **."  And  indeed 
Willughby's  name  and  initials  occur  so  frequently  in 
that  work,  that  it  may  be  esteemed  their  joint  produc- 

"  PhUos.  Letl,  &c.  141.  ^  Ibid,  343. 
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tion.  Lister  by  his  various  wridngs  elucidated  manj 
points  relating  to  insects ;  and  he  may  be  regarded  as 
the  first  modem  who  observed  that  qpvlers  can  sail  in 
the  air.  But  the  most  important  of  his  works,  and  that 
on  which  his  &me  as  an  Entomologist  is  principally 
foonded,  is  his  admirable  treatise  De  Jraneis:  in  which 
his  systematic  arrangement  of  these  animals  leaves  fiur 
behind  all  former  attempts,  and  rivals  that  of  the  best 
modem  Arachnolc^ts.  His  specific  descripticms  are 
drawn  with  a  precision  till  then  unknown ;  and  each  is 
headed  by  a  short  definition  of  the  species,  which  he 
calls  the  Titulusy  synonymous  with  the  Nomen  specific 
cum  o£  Linn^  whose  canon  of  twelve  words  it  rarely  exe* 
ceeds. 

One  of  the  most  important  events  of  thb  era  was  the 
complete  exposure  and  refutation  of  the  absurd  doctrine 
o{  equivocal  generation,  which  had  maintained  its  ground 
in  the  schools  of  philosophy  firom  the  time  of  Aristotle^ 
Onr  own  immortal  Harvey  was  the  first  who  dared  to 
controvert  this  irrational  theory :  and  his  didtm — Om'- 
ma  ex  avo — ^was  copiously  discussed  and  completely 
established  by  two  of  the  ablest  physiologists  that  Italy 
has  produced,  Redi  and  Malpighi* 

Previously  to  the  publication  of  the  Historia  Jnsecto^ 
ruaiy  no  other  works  of  eminence,  with  the  exception  of 
Madam  Merian's  beautiful  illustration  of  the  metamor- 
phosis of  the  insects  of  Surinam,  made  their  appearance: 
but  in  the  interval  of  twenty-five  years,  which  elapsed 
between  the  publication  of  that  work  and  of  Linn^'s 
first  oudine  of  his  Systema  Natures,  Entomologists  be- 
came more  numerous  and  active.  In  England  the  pious 
and  learned  author  of  the  Physico  and  Astro^Theology 
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was  cddi)rftted  for  the  atsidnitj  with  whick  he  stn&l 
insects;  and  in  the  fonner  of  these  works  lias  concen- 
trated a  vast  number  of  interesting  obsmrralions  con- 
nected  widi  thrar  anatomy  and  history.  No  En^^iBhrna 
contributed  more  to  the  progress  of  Natural  Hiatofy^ 
both  as  a  writer  and  collector,  than  that  disnterMed 
I^ysician  and  naturalist  Sir  Hans  l^oane^  whose  ezten- 
sire  and  valuable  library  and  wdl-stored  cabinets  fixmed 
the  ori^nal  nucleus  of  the  present  vast  coUection  of  d» 
British  Museum.  Amongst  other  departments,  Astof 
insects  was  not  overlooked  by  him ;  and  it  is  to  be  ro- 
gretted  that  those  idiich  he  had  accumidated  have  dther 
perished  from  n^lect  or  are  not  accessible.  Other 
Entomologists  were  eminent  at  this  period  in  Britsis. 
The  principal  of  these  were  Petiver,  Dale  (to  whom  Bay 
bequeathed  his  collection  of  insects),  Bobart,  BraAleji 
and  Dandridge;  the  last  of  whom,  as  Bradley  telis  us, 
delineated  and  described  140  q^cies  of  spiders. 

I  must  not  omit  here  to  observe  that  our  Rotal  So- 
cnsTY,  the  origin  of  which  took  place  in  dds  era,  conn 
municated  a  new  and  powerful  impulse  to  the  public  wmi 
in  &vour  of  Physical  ScioM^e,  and  greatly  aooderatod 
the  progress  of  Natural  History.  It  acted  not  only  m 
a  centre  of  excitement  which  stimulated  to  exertioii,  but 
ako  as  a  focus  to  collect  the  scattered  rays  of  light  bdbre 
^y  were  dissipated.  Insulated  observations  in  evoy 
department  of  nature  were  thus  preserved;  and  eomma- 
nications  from  the  most  eminait  naturalists  in  various 
parts  of  Europe  ornamented  its  Tramactians^  So  tiiat 
from  the  establishment  of  this  illustrious  Socie^  the 
triumphant  march  of  Physical  Science  of  every  kind  to- 
wards its  acme  may  be  dated. 
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4.  Mraf^LdtmSfOT  qfiheAlexySifstem.  We  are  bow 
arriTed  at  that  period  in  the  histm^  of  Natural  Know- 
kdge^  especially  of  Entomologjy  m  which  it  recdved  that 
form^  with  respect  to  ita  gmaral  outline^  wlueh,  amidst 
many  lesser  inutati<Mis»  has  been  preserved  ever  since; 
Swammerdam  had  altogether  deserted  the  system  of 
Aristotle^  and  Ray  mixed  it  with  that  of  his  predecessor. 
Bat  a  brilliant  star  soon  speared  in  the  North  *,  which 
was  destined  to  be  the  harbinger  of  a  brighter  day  than 
had  ever  before  illuminated  the  path  of  the  student  of 
the  works  of  Gon.  The  illustrious  philosopher  whose 
name  distinguishes  this  new  era^  imbibed  a  taste  for 
£iitomol<^  almost  as  early  as  for  Botany^;  and  though 
the  latter  became  his  favourite^  and  absorbed  his  prin- 
cipal attention,  he  did  not  altogether  n^lect  the  former. 
In  the  first  edition  of  his  Systema  Natungy  published  in 
17S5,  and  contained  in  otity  fourtem  folio  pages  S  he 
b^an  to  arrange  the  three  kingdoms  of  nature  afW  his 
ovra  ocmceptions.  But  this  initiatory  sketch,  as  might 
be  expected,  was  very  imp^ect ;  and  with  respect  to 
insects,  instead  of  an  improvemait  upon  his  predecessors, 
was  extremely  inferior  to  what  Ray  had  eflbcted;  for  he 
puts  into  one  Order  (to  which  he  gives  die  name  of 
Ang^optera)  the  Lepidoj^a^  Neuroptera^  Hymenoptere^ 
and  Dipier€u  In  this  work,  however.  Generic  Characters 
were  first  given.  In  successive  editions  he  continued  to 
improve  upon  this  outline :  in  the  fourth  he  finally  set- 
tled the  mrniier  and  denominations  of  his  Orders ;  and 

*  Ray  died  in  1705,  and  Linn6  was  born  in  1707* 
^  When  a  boy  he  attempted  to  introduce  wasps  and  bees  into  his 
father's  garden,  to  the  great  annoyance  of  the  old  gentlenian.~Sta&- 
?cr*s  Life  of  lAmueus,  4.  *  IM.  75. 
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in  the  twelfth  (uniting  Uie  OHhoptera^  which  he  had  at 
first  considered  as  of  a  Coleopterous  type,  to  the  Hemi- 
ptera)  also  their  limUs.  His  system,  being  founded  upon 
the  absence  or  presence  and  characters  of  the  organs 
for  flight,  is  in  some  degree  a  republication  of  the  Ari- 
stotelian,  and  may  be  called  the  Alary  System* 


f  SuDcrior  \  c^^staceous  with  a  straight  suture  Coleoptera . . 
^  V      pen      ^  semicrostadeous,  incumfcK&nt  .  •  • .  Henopiera . . 


.1. 

^      '^  (  semicnistaceous,  incumbent  .  •  • .  Henuptera ...  2. 

'  i  C  imbricated  with  scales LepidopUra .  3. 

A"  I  „en*ra„ou,-Ana,  {  ^Zlt.  ]  S^"  1 
2,  Poisers  in  the  place  of  the  posterior  pair  ....  Diptera . . . .  d 
0.  Or  without  either  win^  or  elytra Apiera I 

In  considering  this  table,  it  must  strike  every  one  ac- 
quainted with  the  subject,  that  although  the  assumpdoa 
of  a  single  set  of  organs  whereon  to  build  a  system  can 
scarcely  be  expected  to  lead  to  one  perfectly  natural, 
yet  that  the  majority  of  the  groups  here  given  as  Orders 
merit  that  character.  The  second  indeed  and  the  last 
require  further  subdivision,  and  concerning  the  fourih 
no  satisfactory  conclusion  has  yet  been  drawn.  With 
r^;ard  to  his  series  of  the  Orders,  it  is  mostly  artificial 
Linn^  has  the  advantage  of  all  his  predecessors  in  giving 
clearer  definitions  of  his  Orders,  and  in  their  nomencla- 
ture; in  which  he  has  followed  the  path  first  trodden 
by  Aristotle. 

One  of  his  most  prominent  excellencies,  which  led 
the  way  more  than  any  thing  else  to  a  distinct  know- 
ledge of  natural  objects,  was  his  giving  definitions  of  his 
genera,  or  the  groups  that  he  distinguished  by  that  name^ 
since  all  preceding  writers  had  merely  made  them  known 
by  the  imposition  of  a  name.  His  generic  characters 
of  insects  were  of  two  kinds :  A  shorter,  containing  the 
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supposed  essential  distinction  of  the  genus,  ^ven  at  the 
head  of  the  Ckisss  and  another,  generaUy  longer^^and  in- 
doding  non-esseniiakf  given  at  the  head  of  the  Germs. 
The  first  he  daiominated  the  essential^  and  the  latter  the 
fadiiioHs  or  artificial  chBTBCter.  He  did  not  do  for  insects 
what  he  did  for  Botany, — draw  up  what  he  has  caUed 
the  natural  character  of  a  genus,  which  included  both  the 
others,  and  noticed  every  other  generic  distinction  *• 

The  older  Naturalists  used  to  treasure  in  their  memo- 
ries a  short  description  of  each  species,  t^  which  when 
diey  wished  to  speak  or  write  of  it  diey  made  it  known. 
Thus,  in  speaking  of  the  common  lady-bird  they  would 
call  it  **  the  Coccinella  with  red  coleoptra  ^  having  seven 
black  dots."  This  enunciation  of  any  object  was  at 
first  called  its  Title  ( Titulus)^  and  afterwards  its  Specie 
fie  Name  {Nomen  specificum)^  and  by  Linn^  was  restricted 
to  twelve  words  ^«  But  as  the  number  of  species  increased 
to  remember  each  definition  was  no  easy  task ;  that  he 
might  remedy  this  inconvenience,  he  invented  what  is 
caDed  the  Trivial  Name  {Namen  triviale)^  which  ex- 
pressed any  species  by  a  single  term  added  to  its  gen^c 
appellation,  as  Coccinella  septem-punctata ;  and  thereby 
conferred  a  lasting  baiefit  on  Natural  History*  This  con- 
venient invention  has  rendered  it  less  necessary  to  restrict 
the  Namen  specificum  to  twelve  words:  it  is  desirable, 
however,  that  the  definition  of  a  species  should  be  as 
^ort  as  possible,  and  contain  only  its  distinctive  charac- 
ters. In  his  definitions  and  descriptions  Linn^  was  often 
very  happy ;  but  sometimes,  in  studying  to  avoid  pro- 
lixity, he  fcMTgets  Horace's  hint, 

*  Linn.  PhUos,  Botan.  n.  87,  188, 189. 

*  See  above,  p.  Z42,  n.  5.  '  Linn.  n.  291. 
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••• ''BrevM  esse  loboto 

Obsciinis  fio— " 

and  makes  Ids  definitions  of  species,  vnthout  adding  a 
descripdon^  so  extremelj  short  as  to  suit  eqaallj  weH 
perhaps- a  dozen  diflP^'ait  insects.  The  minor  groups 
iirto  which  be  has  dirided  some  of  hia  Qrdars  aaad  Ge- 
neva are  sonettmes  nataral,  sometimes  artiftcial.  These 
of  the  CokojOera^  from  cimraeters  drawn  from  their  sn- 
tennss  (as  is  erident  from  his  arraBgeaient  of  the  genera 
in  that  Order),  are  of  the  latter  description;  while 
tbdse  of  his  Aptera  are  more  natural.  The  geneia  thsl 
he  has  most  happily  laboured  in  this  respeet  are  his 
Hbmipterous  ones  of  Grylbu^  Cicada^  and  Gmex,  aad  all 
hfis  Lepidoptera.  He  had  such  a  tact  for  discovering  nsr 
taral  groups  in  general,  that  in  him  it  seems  almost  to 
hare  been  intuitiye. 

But  in  no  respect  were  the  labours  of  Linn£  more  be> 
neficial  to  the  sdenoe  and  to  Zoology  in  general,  than 
when  he  undertook  to  describe  the  animals  of  his  owa 
country.  Hb  Fauna  Sutcka  is  an  admirable  exen^hov 
which  ought  to  stimulate  the  Zoologists  of  every  countijr 
to  make  it  one  of  their  first  objects  that  its  ammal  pro- 
ductions shall  no  longer  remain  miregistered  and  un- 
described.  Botanists  have  almost  every  where  been  di- 
ligent in  effecting  thi»  widi  respect  to  plants,  but  otb^ 
brimches  of  Natural  History  have  be^i  more  neglected^ 
In  his  Sysfema  Nature  Linii4  attempted  this  for  all  the 
prodoctioBs  of  our  globe^  The  idea  wtts  a  vast  one;  and 
the  execution,  tjiougfa  necessarily  £iUing  far  short  of  it, 
did  him  infinite  honour :  and  in  it  he  has  laid  a  fbonda* 
tion  for  his  successors  to  build  upon  till  time  shall  be 
no  more. 
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Such  were  ttte  services  rendered  to  Entomology  by 
the  labours  of  the  hrimortal  Swede;  services  so  extensive 
as  well  as  emiDcnt,  that  bad  they  been  the  fruit  of  a  whole 
life  devoted  to  this  single  object,  they  would  have  en- 
titled him  to  a  righ  rank  amongst  the  heroes  of  the  sci- 
ence. But  how  much  more  astonishing  are  they  when 
considered  but  as  gleanings  from  his  hours  of  relaxation, 
snatched  from  labours  infinitely  greater,  the  produce,  as 
he  himself  tells  us,  of  moments  consumed  by  others  in 
^venationibus,  con&bulationibus,  tesseris,  chartis,  lusi- 
bas,  compotationibus  *•"  It  is  not  so  much  in  original 
discovery  that  the  merits  of  Linn^  lie, — though  consi- 
dered in  this  view  they  are  pre-eminent, — as  in  the  un- 
rivalled skill  widi  which  he  sifted  the  observations  of  bb 
predecessors,  separating  the  ore  from  the  dross,  and  con- 
centrating scattered  rays  of  light  into  one  focus^ 

This  era  produced  other  systematists  who  adopted 
various  methods,  but  none  that  merit  particular  notice 
^cepl  GeoBiroy  and  De  Geer.  The  former  in  this  view 
is  principally  celebrated  as  the  author  of  the  method 
generally  adopted  by  modem  Entomologists,  of  dividing 
the  Cokopiera  intq  primary  sections,  according  to  the 
number  of  the  joints  of  their  tarsi.  This  method, 
though  in  many  instancfts,  as  was  formerly  observed  ^,  it 
leads  to  artificial  results,  in  others  affi>rds  a  clue  to  na- 
toral  groups ;  it  can  only  therefore  be  applied  subject  to 
freq^e^t  exceptions.  Geofiroy's  work  ^,  which  was  pub- 
lished in  1764,  was  further  serviceable  by  indicating 
vmaj  gtfiera  not  defined  by  Linn^. 

•  Fn.  Suec.  Praef.  ''  Vol.  III.  p.  681  — 

•  HtMtcire  ahregee  det  Insecies, 
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GENERAL 
CLASSES. 


ORDERS. 


rL   Four  Wings 
without  wing.  ^ 


Having 
wings 


11.  Two  Wngs 
covered  by  two 
wing-cases 


IIL  Two  Wings 
uncovered 


^rV.  Undergoing  a 
metamorphosis 


n. 


Without 
wings       < 


V.Undei^ingno 
.  metamorphosis 


CLASSES. 

I.    Wings  covered  with  scalei. 

Tofigtt^  spiral.   Lepidoptbia. 
IL  Wings  membranous,  nakei 

ilfoiiMwithoutteeth  or  tongue. 

T&ICHOPTEHA.  EpHSXEUVA. 

IIL  Wings  membranous,  equal, 
reticulated.  JfoicM  with  teeth. 
Rest  of  Neuroptera. 

rV.  fTtfigi  membranous  ane(pl, 
nervures  mostly  lonatuduaL 
Mouth  with  teeth.  KsttKgot 
borer  in  the  female.  Hyxiko- 

PTERA. 

V.  ^tftgf  membranous.  Tongse 
bent  under  the  breast.  Homo- 

-  PTBRA  Leach. 

.  ""VI.  Efyira  half  coriaceous  and 
half  membranous,  crossed.  A 
pair  of  membranous  iriMgt. 
Tongue  bent  under  the  bresit 
Ubmiptera  Leach. 

VII.  Ehftra  coriaceous  or  semi- 
crustaceous,  aliform.  A  pair  of 
membranous  wings,  M<»A 
with  teeth.    Orthoptsra. 

VIII.  Elytra  hard  and  cmsta- 
ceous.  Apairof  membraDous 

.      tmngs,  ilfovM  with  teeth.  Go- 

-  LEOPTERA. 

^IX.  A  pair  of  membranous  vio|s. 
A  pair  o£poisert,  MoutkwA 
a  tongue  without  teeth.   Di- 

I        PTBRA. 

^  X.  A  pair  of  membranous  tci^ 
No  poiaers^  tongue,  or  tedk  m 
the  male.    No  vjmgs  but  a 
tongue  in  the' breast  of  the/> 
.    nude.    Coccus  L. 
jXI.  Nowti^f.  S\xtegs.   MouA 
\     with  a  tongue.  Aphaniptou. 
fXn.  No  wings.   Sbiie^Setd 
and  TVunit  distinct.  Rexapod 
Aptbra,  Termes,  Pisocus. 
XIU.  No  wings.    8  or  10  legt. 
Headumtedto  the  thaik.  Oc- 
Topon  Aptbra,  Arachkida* 
Crustacea. 
XIV.  NotdM^f.HI^jormore. 
Head    so^rated    firom   the 
trunk.     PoLYPOD     Aptbia. 
.    Crustacea. 
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We  next  come  to  one  of  the  greatest  names  in  Elnto- 
mology,  the  celebrated  De  Geer,  who  united  in  himself 
the  highest  merit  of  almost  every  d^artment  of  that 
science.  Both  as  a  systematbt,  anatomist,  and  phy- 
siologist, and  as  the  observant  historian  of  the  man- 
ners and  economy  of  insects,  his  Mhnoires  pour  servir 
d  FHistotre  des  Insectes  are  above  all  praise.  His 
system  ^  is  contained  in  a  posthumous  volume  published 
inl778\ 

This  system,  though  built  upon  the  instruments  of 
flight;  in  its  ternary  groups,  equivalent  to  the  Orders  of 
Linn£,  adds  likewise  the  instruments  of  manducation, 
and  is  thus  intermediate  between  that  of  Linn^  and  Fa- 
bricius,  who  perhaps  from  the  consideration  of  it  might 
derive  the  first  idea  of  assuming  the  lastp-mentioned  or- 
gans as  the  basis  of  a  new  method.  But,  though  par- 
taking of  both,  it  is  nearer  to  nature  than  either;  and 
had  its  illustrious  author  laid  less  stress  upon  the  number 
and  substance  of  the  organs  of  flight,  it  would  probably 
have  been  as  near  perfection  in  this  respect  as  most  that 
have  succeeded  it  But  following  too  strictly  these  chap* 
racters,  he  has  been  led  to  place  in  difierent  Classes,  or 
rather  Orders,  insects  that  ought  not  to  have  been  so  se- 
parated,— as  in  the  case  of  the  two  sections  of  the  Hemi^ 
pteroj  and  the  CoccicUe.  In  other  respects  the  whole  of 
De  Geer's  Memoires  are  a  storehouse  of  valuable  observa* 
tions,  in  which  he  has  furnished  many  a  clue  for  thread- 
ing the  labyrinth  of  nature,  and  given  most  complete 
and  interesting  histories  of  the  whole  economy  and  ha- 

*  See  the  opposite  page. 

*  The  first  volume  of  his  MSntoiret  was  published  in  1752. 
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bits  of  many  tribes  and  genera, — as  of  the  Trich&ptera^ 
Aphidesy  Ephemertna^  &c. 

In  this  latter  department  of  the  science  a  light  shone 
during  pait  of  the  era  we  are  now  considering^  trfiick 
eclipsed  every  one  that  appeared  before  it,  and  has 
scarcely  been  equalled  by  any  one  that  succcfcded  ft. 
The  date  of  its  first  appearance,  indeed,  was  a  year  be- 
fore that  of  Linux's  first  outline  of  his  Systema  Natura 
before  alluded  to ;  but  it  may  properly  be  regarded  as 
belonging  to  his  era,  since  it  did  not  disappear  tiQ  some 
years  after  that  had  begun.  A  volume  indeed  woqM 
scarcely  suffice  to  do  justice  to  the  preemment  merits  of 
Reaumur,  as  exhibited  in  his  admirable  Memotrespovr 
VHistoire  des  Insectes  *  :  I  must  therefore  content  mysdf 
with  observing,  that  in  judgement  and  ingenuity  in  plan- 
ning his  experiments ;  in  patient  assiduity  in  watctring 
their  progress ;  in  the  elegance  of  his  language,  and  the 
felicity  of  his  illustrations,  he  has  rarely,  if  ever,  been 
equalled.  Every  subject  that  he  undertook  was  tho- 
roughly investigated,  and  in  the  true  spirit  of  philoso- 
phical inquiry.  Every  where  you  see  him  the  same  un- 
prejudiced and  profound  observer,  attached  to  no  system, 
anxious  only  for  truth  and  the  advancement  of  sciencei 
If  he  has  any  fault,  it  is,  perhaps,  that  of  being  some- 
times too  prolix ;  but  we  must  recollect  that  firom  the  na- 
ture of  his  subject  much  diffuseness  was  ofl:en  necessaiy 
to  render  his  meaning  clear.  A  greater  objection  is  his 
total  inattention  to  all  system,  except  with  regard  to 
Lepidoptera  and  their  larvae  **,  so  that  it  is  often  diflBcult 

*  The  first  vohime  of  this  work  was  published  in  1734,  the  sixth 
and  last  in  \1A2,         ^  Reaum.  i.  M^m.  vl  vii.  and  M^.  iL  68—. 
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to  asceetBDi  the  insects  whose  history  he|;iv«s.  But  with 
these  eKceptwns,  no  observer  of  nofturcb  who  wishes  his 
discMPeries  to  be  at  onoe  profound  sad  interestingi  cm 
copy  A  iMtter  model  or  one  nearer  to  per&otion. 

NeKt  to  that  of  Reaamur,  the  name  of  his  admiring 
conrespoiident  Bonnet  may  be  mettticmed.  This  great 
physioilogist,  though  still  more  deficient  in  systematical 
knowledge*,  was  also  an  adnurable  observer  of  the  eco- 
nomy and  manoers  of  insects*  la  this  sense  he  became 
an  EnteiDoIogist  befiwe  he  was  sei^nteen  years  of  age, 
in  consequence  of  an  impression  made  i^pon  him  by  the 
accoont  of  the  Antlton  in  liiat  ettmctive  work  die  Spec^ 
fade  de  la  Nature.  From  verifying  its  wonderfiil  hi- 
story with  his  own  eye^  he  enteved  with  enthusiasm  vpou 
the  Btmfy  of  otb^  insects,  his  observations  on  which  he 
regcdarly  commciiiicated  to  Reaumur*  Amongst  other 
interesfebig  inquiries,  his  experiments  on  that  singular 
anomaly  in  nature  the  .generation  of  Jphides^  do  him 
(be  highest  credit,  and  have  set  that  quesdon  perfectly 
attests 

In  another  department  of  the  science  this  period  was 
distmguished  by  a  work  which  miyr  almost  be  deemed  a 
prod^*  I  am  speaking  of  Lyonefs  admiraUe  treatise 
CD  the  anatomy  of  the  caterpillar  of  the  Cossus, — a  work 
which  wlU  uphold  his  rqmtation  as  long  as  Entomology 
shall  be  cultivated  as  a  science,  or  the  con^parative  Ana^ 
tomist  be  del^hted  to  trace  the  footsteps  of  Divine  Wis- 
doai  in  the  gradua^y  varying  structure  of  animals.  The 
plates  to  this  publication,  executed  by  the  hand  of  its 

■  Smith's  Tour,  iiL  150. 

"  Vol.  I.  p.  175.  Also  sec  above,  p.  166- .         ""  Bonoct  i.  19—. 
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excellent  author,  are  as  wonderful  as  the  work  itself; 
and  together,  to  use  Bonnet*s  words,  farm  a  demonstratm 
of  the  existence  of  God.  It  is  infinitely  to  be  regretted 
that  the  author  of  this  incomparable  monument  of  sci- 
entific ardour  and  patient  industry  should  have  died  be- 
fore the  full  completion  of  his  anatomical  descripticMi  of 
iheimpa  and  imago  of  the  same  insect;  of  which  he  had 
prepared  a  considerable  portion  of  the  manuscript,  and 
engraved  upwards  of  twenty  of  the  plates^. 

Numerous  other  writers  in  various  departments  of  the 
science  appeared  during  this  era ;  but  it  would  be  useless 
to  enter  into  a  particular  detail  of  their  works  and  merits. 
I  cannot  however  omit  noticing,  on  account  of  his  imini- 
tably  accurate  and  chastely  coloured  representations  of 
Lepidopteroj  Sepp's  beautiful  Nederlandsche  Insectenj  in 
which  the  whole  history  of  these  animals,  from  the  egg 
to  the  fly,  is  described  and  portrayed.  In  our  own 
country  this  era  was  distinguished  by  no  entomological 
work  of  any  great  eminence.  Albin,  Wilks,  and  Harris 
produced  the  principal.  Gould,  however,  without  hav- 
ing any  thing  of  system,  gave  an  admirable  account  of 
English  ants,  which  I  formerly  noticed^. 

One  of  our  first  poets,  the  celebrated  Gray,  was  also 
much  devoted  to  Entomology.  From  his  interleaved 
copy  of  the  Systema  Natttrte,  that  venerable  and  able  na- 
turalist, Sir  T.  G.  CuUum,  Bart  copied  the  following 
characters  of  the  genera  of  insects  of  Linn^,  drawn  up 
in  Latin  Hexameters,  which  he  kindly  communicated  to 
me. 

*  We  have  been  informed  that  these  valuable  remains  are  at  length 
likely  to  be  rescued  from  oblivion,  and  given  to  the  public. 

*  Vol.  U.  p.  48,  note  •. 
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CoUOVTBKA. 
Aku  hrica  tecUu  ColeopterA  jactani, 
« 
Serra  pedum  procfit  Scarabaum  et  fisule  cornu. 
DenneiH  antennae  circum  ambit  lamina  caulem 
Qui  caput  incunrum  timidus  sub  corpore  celat. 
In  pectus  retrahens  caput  abdit  claviger  Hitter, 
Occiput  AUektbi  in  posticum  vergit  acumen. 
Cnrct^o  ingenti  protendit  cornua  rostro. 
SUpha  l»Tes  peltse  atque  elytrorum  exporrigit  oras. 
Tnincus  apex  clavs,  atque  antennulae  Coccioneike. 

Cassida  sub  cljpei  totam  se  margine  condit. 
Chrytomela  inflexa  loricae  strin^tur  ora. 
Gibba  caput  Meioe  incuryat  thorace  rotundo. 
Oblongus  frontem  et  tenues  clypei  exerit  oras 
Tenebrio,    Abdomen  Mordella:  lamina  vestit. 
Curta  elytra  ostentat  Staphylu  caudamque  recunram. 

•«« 
Tobere  cenricis  valet,  antennisque  Cerambifx, 
Pectore  Leptura  est  tered  corpusque  coarctat. 
Flexile  Cartiharidit  tegmen,  laterumque  papillas. 
Ast  EUUer  resilit  sterni  mucrone  supinus. 
MaxiM  exs^rta  est  oculoque  Cicindela  grandi. 
BwpreiH  antennae  graciles,  cenrice  retract^. 
Nee  DyHtcut  iners  setosft  remige  plantiL 
Effigiem  cordis  Carabut  dat  pectore  tninco. 
NecydaUs  curto  ex  elytro  nudam  explicat  alaro. 
Cuitum,  at  ForficvkB  tegit  banc,  cum  furcipe  cauda. 

Hemipteba. 
Dkmdkm  roitraia  gervnt  Hemiptera  crusiam 
Fagmina  $erpU  hum  inierdum,  volat  eethera  conjux, 

Depressum  BUUUs  corpus  venterque  bicomis. 

Dente  vorax  Gryllut  deflexis  saltitat  alis. 

Rostro  Nepa  rapax  pollet  chelisque.    Cicada 

Fastigio  alarum,  et  rostrato  pectore  saltat. 

Tela  Cimex  inflexa  gerit,  cnice  complicat  alas. 

NoUmecta  crucem  quoque  fert  remosque  pedales. 

Cornua  Aphu  caudae  et  rostrum,  saepe  erigit  alas. 

Deprimit  has  Chermes,  dum  saltat  pectore  gibbo. 

Coccus  iners  cauds  setas,  voHtante  marito. 

Tkripi  alas  angusta  gerit,  caudamque  recurvam. 
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Papilio  clavam,  ec  squamosas  vubrigit  alas. 
Priiiinaticas  ISphinx  tihvtxmm,  medioqae  tumentes : 
At  corneas  ^gravis  extendh  sub  nocte  Pfutlana, 

NBCEOVTBaA. 

Bete  ala  -nudum  atque  homos  Neoroptera  etmice, 

Dente  alisque  potens  secat  stbera  longa  LibeSa. 
Caudll  seiigerU  erectb  stat  Ephemera  pennis. 
Pkryganea  elinguis  nigosas  deprimit  alas. 
Hemerimuque  bidens  planas  tamen  explicat  ille. 
Et  rostro  longo  et  caud&  Panorpa  roinatur. 
Itc^hidia  extento  collo  setam  trahit  imam. 

Hymeitoptkra. 

At  vUreas  alasyjaculumque  Hyroenoptera  caudce, 
Fcendneo  data  tela  gregi,  maributque  negata, 

Telum  abdit  jpinde  Cj^mp$,  notsuque  uunittur. 
Maxillas  Tenthredo  BUMret,  secranque  biwilvan. 
Ichneumon  gradli  ti%4eK  abdomine  tduni : 
Et  valde  aurato  Tesplendet  -corpore  CbiyMU. 
Haunt  Apis  Hugoft  incurv&,  quod  vindicat  aise. 
Sphex  alam  expandit  hsvem^  gladhmique  reoondH. 
Alse  ruga  notat  Vetpam,  candasqae  TeDeDuin. 
Squamula  Formiomn  teegiy  telinoqtte  pedestrem^ 
Dum  minor  alata  yolHst  cum  conjuge  oonjux. 
Mutiikt  impemiis,  aed  cauda  ^kida  librat. 

DiPTEBA. 

Diptera  sub  geminis  aUs  sepondere  libranL 

Os  CEstro  nulhuHy  caud&que  timetur  inermi. 
Longa  caput  Tlpula  est,  labiisque  eC  predita  palpis. 
Palpis  Musca  caret,  retrahitque  proboscida  lid)ris. 
Qua  Tabanus  gaudet  pariter,  palpis  subacutis. 
Os  CuUcis  molli  a  phairetrli  sua  ^)icula  vibrat 
Rostrum  Empis  durum  et  longum  sub  pectore  curvat 
Porrigit  articuli  de  cardine  noxia  Conops. 
Porrigit  at  rectum  et  conicum  sitH)undus  Asilus. 
Longum  et  BomhgUus  qui  sugit  mella  volando- 
Unguibus  Hippobosca  valet,  vibrat  breve  telum. 
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AftrtAA. 

Aptera  te  f^HSm  penmtftim  netcktjiuUM. 

Exit  tKs  MtM  cauofi  ^xtendetttc  Ijcphfiia» 
Saltatrix  est  cauda  Podura  inflexa  bifurca. 
Annantur  Temds  maxillis  ora  duabus 
Fert  telum  quod  ab  ore  PecUcnlus  edat  acutuin. 
PuBeh  ifrileanim  rocttwn  est,  ^ehimqae  recondit. 
Octo  Aoarui  pedibus  dtaplicique  instructUB  oceUo  etU 
Lumina  bb  bina  ocUpedata  Phaiatigia  gestant. 
Octo  oculis  totidem  pedibusque  se  Aranea  jactat. 
His  ctiam  ad^ngit  clielatM  Scorpio  fialpot. 
Detia  pedum  natura  iedit  fulcimiaa  Ckmcro. 
Unocuio  bissena  (duosque  ambobus  ocelfos) 
Quorum  his  chelatos  gerit»  ifle  gemellos. 
Oralis  pedibas  bis  septem  ibce^  Omscus 
Imuuneris  pedibus  Seolapendra  angusta  roo^petur. 
Secemit  reliquis  structura  cylindrica  lulum. 

Dining  this  era,  and  by  the  kifltience  of  lann^,  in  the 
year  1739  the  Royal  Academy  of  Sciences  at  Stockholm 
was  established,  which  did  for  Natural  History  in  Swe- 
den what  our  own  Royal  Society  had  done  for  it  in  Eng- 
land. Other  societies,  with  a  similar  object,  were  form- 
ed in  difierent  parts  of  Europe,  and  were  attended  by 
similar  good  effects.  At  Paris,  at  BerKn,  at  St  Peters- 
burg, at  Moscow,  at  Turin,  at  Lisbon,  &c.,  the  lovers 
of  Nattire,  at  that  time  and  subseqoently,  have  «nR>- 
ciated  for  this  purpose ;  and  I  may  menticm  here,  that  I 
may  not  revert  to  the  subject,  the  great  Natural  History 
association  of  our  own  country.  The  Linnean  Socf  btv, 
named  after  the  illustrious  Swede,  which  was  first  insti- 
tuted in  1788,  and  incorporated  by  royal  charter  in 
1802.  In  the  Transactions  of  this  learned  body,  the 
Zoologist  in  general,  and  particularly  the  Entomologist, 
will  find  much  useful  information  and  many  interesting 
observations  connected  with  his  science.     This  flourish- 
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ing  society  consists  at  this  time  of  above  600  members, 
of  whom  more  than  500  are  Fellows; — a  gratifyiog  proof 
how  widely  Natural  History  is  cultivated  in  the  British 
Empire*. 

5.  EraqfFabriciuSyOrqftke  Maxillary  (%5^«».— We 
are  now  arrived,  if  its  consequences  be  considered,  at 
one  of  the  most  important  epochs  of  the  science.  Fa- 
bricius,  a  pupil  of  Linn^,  who  highly  estimated  his  en- 
tomological acquirements^  thinking  that  the  system  of 
his  master  was  not  built  upon  a  foundation  sufficiently 
fixed  aod  restricted^,  conceived  the  idea  of  doing  for 
Entomology  what  the  latter  had  done  for  Botany.  As 
the  learned  and  illustrious  Swede  had  assumed  the  fVifo 
tification  for  the  basis  of  his  system  in  that  science,  so 
the  emulous  and  highly-gifted  Dane,  observing  bow 
happily  those  organs  were  employed  as  characters  in 
extricating  the  genera  of  Vertebrate  animals,  assumed 
the  instntments  of  manducationy  far  more  numerous  and 
various  in  insects,  for  the  basis  of  a  new  system  of  £n- 

*  Since  the  former  edition  of  these  volumes  was  published,  in- 
other  and  most  important  association  has  beeu  formed,  hafing  for 
its  object  the  Animal  Kingdom  solely;' which  not  only  hasamuseam 
to  receive  specimens  of  dead  animals  (by  the  liberal  donation  of  its 
present  learned  secretary,  of  his  own  rich  collection,  and  from  other 
sources,  already  most  interesting  both  as  a  spectacle  an(|  to  the 
student),  but  idso  a  Vivarium,  in  which  a  considerable  and  carious 
assemblage  of  living  animals  may  be  seen.  This  association,  wbidi 
b  named  The  Zoological  Society,  is  principally  indebted  for  its 
formation  to  the  efibrts  of  a  great,  amiable,  and  lamented  character, 
the  late  Sir  Thomas  Stamford  Raffles,  whose  merits  were  equally 
conspicuous  both  as  a  Politician  and  a  Naturalist,  and  who  was  its 
first  Pk^dent. 

^  L^m^  is  recorded  to  have  said,  **  Si  Dominus  Fabridus  vemt  cum 
aliquo  Iruecto,  et  Dominus  Zoega  cum  aliquo  Musco,  tunc  ego  |»le- 
um  detraho  et  dico :  Estote  doctores  mci."  Stcevcr's  Life  o/Im^ 
naut,  186.  *  Fab.  Phihs,  Entomology  Prwf. 
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tomology;  which,  from  the  maxilUe  being  principally 
employed  to  characterize  the  Classes  or  rather  Orda-Sf 
may  be  called  the  MaxiUary  System.  De  Geer,  in- 
deed, as  we  have  seen  above,  had,  in  the  majority  of  his 
Classes,  to  the  organs  of  flight  added  the  parts  of  the 
moidh:  but  Fabricius  pursued  the  idea  much  iurther, 
and  made  the  Trophi^,  or  Instrumenta  Cibaria  as  he 
called  them,  the  sole  comer-stone  of  his  whole  super- 
structure. Hough  nothing  seems  to  have  been  further 
from  his  intention  than  to  follow  Nature,  since  he  com- 
plains that  Linn^  by  following  her  too  closely  had  lost 
the  Ariadnean  thread  of  system^,  yet  it  is  singular  that, 
by  building  upon  this  seemingly  narrow  foundation,  he 
has  furnished  a  clue,  by  the  due  use  of  which,  in- 
stead of  deserting  her,  his  successors  have  been  enabled 
with  more  certainty  to  extricate  her  groups :  since  the 
parts  in  question  being  intimately  connected  with  the 
functions  and  economy  of  thes^  animals,  where  they 
difier  materially,  indicate  a  corresponding  difference  in 
their  character  and  station. 

The^rst  outlme  of  his  System,  I  believe,  aiq[)eared  in 
his  Systema  EtUamohgue  published  in  1775;  and  the  last 9 
in  his  Supplement  to  his  Entomologia  SystenuUica  in  1 798. 
In  this  the  series  and  characters  of  his  Classes  (for  so, 
after  De  Geer,  he  denominates  his  primary  groups)  were 

as  follows : — 

m 

1.  Eleuthsbata^     {Coleoptera  L.)  Maxilla  naked, 
free,  palpigerous.  ^ 

•  Vol.  m.  p.  416. 

^  Philot.  Eniomolog.  vi.  §.  2,    Syit.  Ent.  Prolegom. 

•  From  EAfi/^e^f,  FVec. 
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fl.  Ujuonata*.   {Orihcpiera  OUv.)  Mm^  eowwdhj 

an  obtuse  gal«a  or  lobe. 
S.  Sykistata^.    (>r<?Mrap/^a  L,,  exdudiog  the  LtM- 

lti^a»  and  taking  in  Term^  L.  and  7%ysflr»«ra 

Latr.)  Manilla  genicukle  at  the  baae  and  ceimatc 

with  the  labiuKu 
'^  4.  PiEZATA*.    {Ifymenaptera  L.)    MaadU^  corneiMis, 

compresaed^  often  dongalie. 

5.  Oootf  ATA^.    (Libdhdina  W'h.)  MaxUla  coroeou^ 

toodfttd,  two  palpL 

6.  MIToaATA^  {Myriapodt^ljdw^)  MamUa  carodtm 

iwitUed,  not  palpigerous. 
«« 

7.  Unooata^    {Pvlwmary  Araehnidah9ltJ)  MaxiSA 

corneous,  armed  wkh  a  claw. 
♦«» 

8.  PoLYOONATA^.   {Is(^pod  dnidi  Bratickiopod  CrusUuxa 

Latr.)  Pc^  mostly  aix ;  MaanMa  many  within  the 
labium. 

9.  Kleistognatha^  {Brack^urtfus  Ikcapod  Crustam 

Lalar.)  Many  MmiUcemikcnS  the  hibimQ>  eloaiDg 
the  mouth. 
lO.  ExDCHHATA^.  {MoctwrQus  Deoopod  Crusiacea  Lsir.) 
MaxUUs  many  withoui  the  labium,  covered  bj 
palpi. 

"  Derivation  uncertain.  Perhaps  AvX«y,  A  long  and  narrow  space 
or  tract. 
**  ^upiamfHf  To  stand  together.  ^  n/c^«.  To  press. 

*  Olns,  A  tooth.  «>  M<roc,  A  thread. 

'  Unogata  is  probably  a  mistake  for  Onifchata  ;  from  Of  v&  A  claw. 

«  Doubtless  for  Polt/gnatha;  from  IIoAi/;,  Many,  and  Vptthi,  A  jaw. 

•»  K>f/9roc,  Closed,  and  r^a^of. 

*  ES«,  Without,  and  Ty «i^o;. 
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11.  Glomata^.     {Lej^io^^n  L.)  ik&w^A  with  a  spiral 

toogse  between  reflexed  palpi. 
18,  Ryngota^.    {Hemipiera  Latr.)  Jl£»ili  with  a  roa- 

truoit  haviBg  a  jointed  sheath. 
IS*  Abtuata5.  {Dipiera  h^  Anopluraheaduy  Ttacbean 
Jbrackttida  Latr.  &c)  Mouth  with  a  haii&tellum 
without  joints. 

The  Orders  of  Fabricios  are  equivalait  nsuaUy  to  the 
frimary  groups  dl  the  Linnean  Ordeirs,  and  are  regu- 
lated chiefly  by  the  anUnna. 

In  estimating  the  value  of  the  above  systcan^  we  must 
bear  in  mind  that,  according  to  the  statement  of  its  au<- 
tbor,  it  was  intended  to  be  partly  artificial  and  partly 
natural :  artificial  as  do  its  Classes  and  Ordei^s  /  natural 
as  to  its  genera^  species,  and  varieties^.  He  admitted, 
bowevers  that  natural  Classes,  &c.  do  exist ;  but  he  con«- 
t^ded  thi^  artificial  ones  should  be  substituted  for  them» 
till  further  discoveries  had  deared  the  way  for  their  sai- 
tis&ctary  developement^  As  therefore  his  system,  in 
its  primary  boA  secondary  ^oups,  was  confessedly  arti* 
fidal,  and  the  only  use  of  an  artificial  system  b^g  to 
fiudlttate  the  study  of  any  dfi|)artment  of  Natural  History, 
its  vahie  must  be  estimated  by  the  facilities  it  a&cds  to 
the  odtomolG^ical  studaaL  But  her^  it  must  be  aUowed, 
that  inetoid  ef  enlarging  the  entrance  to  the  temple  of 
his  scieiKsc^  it  has  made  it  narrower,  and  has  placed 
most  discouraging  impediments  in  his  way« 

•  TkUvety  A  tongue.  **  'Pt^^f.  A  rostrum. 

'  ArrXi«9  A  pump.  *  Dispositio  insectorum  sistit 

diTisiones  s.  conjunctiones  eonim,  et  est  artificialis  quae  Clatset  et 
Or^^icjt^  et  naturaHs  quae  genera,  species,  et  varietates  docet.  PhUos, 
Bntomol.  v'l.  §.2..  •  Ibid.  §.  7. 
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,  If  you  examine  the  definitions  of  his  Classes,  you  will 
find  them  in  a  variety  of  cases  calculated  rather  to  mis- 
lead than  to  instruct  a  learner.  Thus  that  of  the  Eloh 
therata  would  equally  well  suit  the  Piezata  and  serenl 
others :  that  of  the  Piezata  is  scarcely  to  be  found  in  it; 
since  in  this  the  maxilla,  instead  of  being  corneous^  is  usu- 
ally coriaceous  *,  and  its  lobe  sometimes  nearly  membra- 
nous. In  the  Unogata  he  even  mistakes  the  mandibles 
for  maxillas.  Let  any  young  Entomologist  endeavour  to 
make  out  the  Fabrician  class  of  a  Cidndela  for  instance; 
and  finding  its  maxillae  corneous  and  armed  with  a  daw, 
he  would  conclude  that  it  belonged  to  the  Unogata  radier 
than  to  the  Eleutherata.  Besides  all  this,  the  necessity  of 
examining  minute  parts  not  easily  come  at  without  dis- 
section, is  very  discouraging  to  a  beginner. 

From  hence  it  is  evident,  that  the  system  of  Fabridos, 
considered  as  an  artificial  one  or  a  method^  was  no  im- 
provement upon  the  classification  of  his  master  Limitf 
but  rather  a  retrograde  movement  in  the  sci^ice. 

As  to  that  part  of  his  system  in  which  he  professes  to 
take  nature  for  his  guide,  his  gf^n^a,— though  even  with 
respect  to  them  he  seems  fearful  of  following  her  too 
closely  ^, — ^he  certainly  has  rendered  most  essential  ser- 
vices to  Entomology,  and  laid  the  foundation  of  all  that 
has  since  been  done  for  its  improvement  But  it  most  be 
observed,  that  the  series  of  his  genera  is  often  altogeAer 
Mtificial ;  as  where  he  separates  and  places  far  asunder  the 
Saprophagous  and  Thalerophagous  Petalocerous  beetles. 

*  Latrdlle,  Gen.  Crust,  et  Int.  ill  214. 

^  With  respect  to  Natural  Genera  he  says—'*  CaFendum  taneo 
ne  nimis  imitando  naturam  systeinatis  amittamut  filum  AriadDeom.'' 
Ibid.  $  6. 
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Entomology,  however,  in  other  respects  was  deeply 
bdebted  to  this  great  man.  He  first,  as  was  lately  ob* 
served,  directed  the  attention  of  her  votaries  to  parts 
which  enabled  them  better  to  follow  the  chain  of  affinr- 
ties,  and  to  trace  out  natural  groups.  In  his  Phihsophia 
Entomologica^  drawn  up  on  the  plan  of  Linn^'s  Philoso^ 
pkia  Boianica,  he  bequeathed  to  the  science  a  standard 
work  that  ought  to  be  studied  by  every  Entomologist. 
His  incredible  labours  in  defining  new  genera  and  de- 
scribing new  species,  with  which  view  he  travelled  into 
various  parts  of  Europe,  and  seven  times  into  Britain, 
have  been  of  infinite  service  *,  and  placed  the  science 
upon  a  footing  much  nearer  to  that  of  Botany  than  it 
had  ever  before  attained. 

6.  Bra  of  LatreiUey  or  of  the  Eclectic  Sk/stem.  The 
qrstem  of  Fabricius,  though  generally  adopted  in  Ger- 
many and  Switzerland,  did  not  meet  with  a  universal  re- 
ception. It  seems  to  have  gained  no  permanent  footing 
in  the  North  of  Europe,  Britain,  or  France.  In  the  latter 
country  the  Linnean  phraseology  and  characters  of  the 
Orders  were  retained  by  the  celebrated  Olivier;  while  at 
the  same  time  his  definitions  of  genera  were  construct- 
ed, after  the  Fabrician  model,  upon  the  antennae  and  the 
oral  organs.  But  a  new  and  brilliant  genius  had  now 
appeared  in  France,  whose  indefatigable  labours  and 
singular  talents  have  thrown  more  light  over  entomolo- 
gical science  than  those  of  all  his  predecessors.  In  1796, 
about  two  years  after  Fabricius  had  completed  his  Ento^ 
mologia  Systematica  emendata  et  aucta^  M.  Latreille  pub- 
lished his  Precis  de  Caracteres  Geniriques  des  Insectes  ; 

*  Fab.  Eniomolog,  StftL  em,  et  aud.  i.  Pnef.  ir. 
VOI^  IV.  2  H 
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in  which  important  work,  walking  in  the  stqM  of  bis 
great  compatriot  Bernard  de  Jossiea,  he  disregarded  all 
artificial  systems  of  Entomology,  and  attempted  to  con- 
struct one  upon  a  natural  basis :  and  to  this  end,  unidng 
the  consideration  of  the  instmments  of  mandocation 
with  that  of  the  organs  for  flight  and  motion,  and  of 
other  external  characters, — or  the  system  of  Linn^  widi 
that  of  Fabricius,— he  became  the  founder  of  the  modem 
or  Eclectic  system  * ;  for  he  judiciously  adopted  that  sen- 
sible dictum  of  Scopoli,  ^'  Classes  et  Genera  natoralia, 
non  sola  instrumenta  cibaria^^non  adae  aUe^  nee  soke 
antennce  constituunt,  sed  structura  totius^  ac  cujusque 
vel  minimi  discriminis  diligentissima  observatio  ^.^  His 
object  has  been  in  the  above  and  subsequent  works,  by 
dividing  his  Classes  into  natural  Groups,  from  the  Order 
to  the  Genus,  to  trace  out  in  all  its  windings,  to  its  in- 
most recesses,  the  perplexing  labyrinth  of  the  true  system 
of  the  Creator  : — of  what  he  has  effected,  the  subjoined 
tables  will  give  you  a  sufficient  idea  ^. 

^  Fabricius  calls  this  a  chaos,  and  threatens  to  prove  it,  but  he 
never  fulfilled  his  threat.    See  Fab.  Supplem.  Prsef.  i. 

*>  Introd.  ad  Hist.  Nat.  401. 

<"  See  N.  Diet.  dlTut.  Nat.  x.  article  Entomologies  and  Families 
Naiurelles  du  Iftlgne  Animal  262—. 
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Having  given  you  these  tables  of  the  Orders^  from  a 
comparison  of  which  you  will  be  able  to  trace  the  im- 
provements in  his  system  made  by  this  learned  Entomo- 
logist in  the  mterval  of  eight  years,  I  shall  proceed  to 
give  those  of  his  subordinate  groups  arranged  under 
each.  This  I  have  already  done^  to  save  space,  in  the 
Arachnida  and  Insecia  aptera. 
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SwrmiMs, 


''Adephagi 


'"Penta- 
mera  .. 


Coleo- 

pcera 


ScTBrAMILY.  TaiBE. 

rCidndeleUe. 

J  LCarabid <  TTSoradd. 

]  I  AbdomiDales. 

LAquatici...|gjJ;|^^'^  LSubuIipdpL 

fFissilabres.  - 

^^J^Pt«w i  D^fff* 

tMicrocephalL 


Seni. 
coraes. 


rCebrionite*. 
Malaco-        i?TO'*«*- 

^^' ^iSS"'"- 

I  Xvlotmgi. 
LPtiniores. 

{Histeroida. 
Peltoides. 
Palpatores. 
Dermestini. 
Bvrrhii. 
MacrodactylL 

Palpicornes J  c  ^u^Pj?!l£' 

■^  c  Sphaendiota. 


Hetero- 


rScarabfleidei  ...^ 
^Lamellicornei J 

[Lucwnides, 

r  Pimeliarise. 
^Melasoma  <  Blapsides. 

i.  Tenebrionites. 

i  Dioperiales. 
Taxkoroet <  Cossyphenes, 

I  Crassicornes. 

{Helopii. 
Cistelides. 
Securipajpi. 
(Edemerites. 
Rhyncostoina. 
rLagriarias. 
{  Pyrochroides. 
^     .    ...  J  Mordellons. 

Trachclidcs <  Anthiddes. 

I  Horiales. 
(.Cantharidise. 


"CoprophagL 

Arenicols. 

Xybphlli; 

Phylloph^'. 

Anthobii. 
^MelitophilL 
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Obdes. 


Section. 


Tetramera .. 


Family. 
"Rhynchophora^ 

Xylophagi. 
Platysoma. 


Coleoptera  ...^ 


Tube. 

"Bruchelfle. 

Anthribides. 

Altelabides. 

Brentides. 

.Curculionites. 

Scolitarii. 
\  Bostrichini. 
^  Paussili.. 

.TrogossitariL 


'Prionii. 
CerambycinL 
Longicoraes...^  Necydaudes. 
Lamiarias. 
.Lq)turetx. 

Eupoda    J^**^- 

'^  '  Cnocendes. 

Cassidariae. 

.Cyclica ^  Chrysomelinae. 

Galerucidae. 


rClavipalpi. 

Trimera J  Aphidiphagi. 

^  Fungicolae. 
LPsclaphii 
LMonomera. 

fForficuIaria. 

--    I i  Blattariae. 

* )  Man  tides. 


Orthoptera....<< 


II. 
III. 


L  Spectra. 
..  S  Grryllides. 

\  Locustaris. 
•^  Acridites. 

fGeocorisaB   . 


f'Heteroptera 


Hemiptera 


J 


1 


LHomoptera . 


Hydrocoriss 
fCicadariae    ... 

I  Hymenelytra 
L  GalliDsecta. 


^Longilabra. 

Membranacese. 
<  NudicoUes. 
Oculatae. 

.Ploteres. 

i  Nepides. 
'  I  Notonectides. 

"Stridulantes. 

tFuIgorellae. 
Meinbra^det. 
Cicadellse. 
C  PsylUdes. 
.  <  Phvsapi. 
(  Aphidii. 
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SvftTmiBB. 


Neoro- 
ptent  «< 


iEphemerina.    r??"OT>?tie. 


I  Myrmeleonide?. 
I  Hemerobini. 


.FOicornet 


^erebrantia 


Hymeno- 


Plicipennes. 
fSecurifera  . 


Pupirora < 


"Heterogyna...  | 


Aculeata. 


FoMores 


A 


Diploptera  ...  ] 


Mellifica. 


^Diuma. 


L^optera. •...«< 


Crepuscularia. 


Nocturna. 


i 


Raphidinae. 

SembKdes. 

Pertides. 

Tenthredinetse. 

Urocerata. 

Evaniales. 

Ichneumonides. 

Gallicolse. 

Chalcidites. 

Chrysides. 
I  _Oxyuri. 

Formicaris. 

Mutillariee. 

Scolietae. 

Sapygites. 

Pompilii.  . 

Sphq^des. 

fiembecldes. 

Larratae. 

Nystonii. 
.Crabronites. 

Vespariae. 

Masarides. 
fAndrenet«.     rgolitariaj. 

I  Andrenoidef. 
J  Dasygastrse. 
^  Cuculinae. 
I  Scobulipedes. 
l^Sociales. 
r  Hexapoda. 
r  Papilionides  <  Perlata. 

<  t  Argus. 
C  Hesperides. 
i  Hesperi-sphinges. 

<  I  Sphmgides. 
< .  Zygaenides. 
''Bombycites. 

Pseudo-bombyces. 
Tineites. 
Noctuaelites. 
Tortriccs. 
Phalaenites. 
Crambites. 
LPterophoritcs. 


•{ 
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Omocs.     Section.       Family. 


'Nemocera. 


Diptcra.^ 


5 


Tbibe. 
Culicides. 


<  Tipuianm, 
Tabanii. 
SicariL 
MydasiL 
I^tides. 
Douchopoda. 
Tanystoma. -^  Asilici. 

HyboUna. 
Empides. 
Antnracii. 
Bombyliarii. 
I  ^Vesiculosa. 
I  Xyloplia^ei. 
I  Stra^ouiides. 
"Svrphiae. 
CJonopfwiriaB. 
.Athericera.  ^  CEstrides. 


{CuUcifonnet. 
Galllcobe. 
Terricohe. 
FungiTO 
Flurales. 


Notacantha. 


1 


L  Muscides . 


rCr>'ptogastne. 
j  Civopfaihe. 
I  Carpomjzae. 
^  Dohqhoeene. 
I  GonocephalK. 
I  Scathophilae. 
LAptersB. 


If  you  examine  the  Orders  as  here  given,  you  will 
find  that  they  mostly  represent  natural  prirnary  groups 
of  his  Classes,  though  with  regard  to  their  disiribuiian 
you  may  perhaps  feel  disposed  to  differ  from  him.  You 
will  also  think  that  his  secondary  and  minor  groups  ^^  with 
the  exception  of  some  of  his  sections,  merit  the  same 
character.     Indeed,  he  has  left  far  behind  all  his  prede- 

*  These  tables, except  the  first,  are  taken  from  the  FamUlei  Natmreiiet 
du  Eigne  Animal.  As  a  new  edition  of  M.  Le  Baron  Cuvier^s  B^ne 
Ammal  is  prq>aring,  M.  Latreille  will  doubtless  ghre  in  it  a  still  more 
improved  arrangement  of  the  Crustacea,  Arachmda,  and  InseeUu 

^  Several  of  the  minor  groups  given  in  the  table  he  has  further  re- 
solved before  he  arrives  at  his  genera. 
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cessoEs  in  die  progress  that  fae  has  made  towards  ex« 
tricating  the  true  system.  Setting  out  from  a  common 
centre  he  holds  on  his  unweariedcourse,  endeavouring  to 
trace  every  set  of  objects  that  branches  from  it  to  its  ex- 
treme term.  But  though  he  studied  insects  analytically 
with  unrivalled  success,  he  was  not  always  equally  happy 
in  his  syrUkeHcal  arrangemait  of  them.  I  do  not  here 
so  much  speak  of  the  result  which  must  necessarily  fol- 
low from  any  arrangement  in  a  series^  and  which  cannot 
well  be  avoided ;  but  I  allude  particularly  to  his  inthre 
adoption  of  the  Geoffroyan  system  in  the  Coleoptera^ 
which  has  prevented  him  in  many  instances  from  seeing 
the  natural  distribution  of  his  groups. 

In  1798,  two  years  after  the  publication  of  Latreille's 
first  enunciation  of  his  system,  M.  Clairville,  a  very  acute 
and  learned  Swiss  Entomologist,  drew  up  the  following 
analytical  table  of  insects. 


''Pterophora 


Infect  8' 


Aptera.. 


Sections. 

1.  Elytroptera 
(Coleopttra). 

2.  Deratoptera 

{Neuroptera), 

4.  Pbleboptera 
(Hymenopiera), 

5.  Halteriptera 

I  7*  Hemiineroptera 
L        (Hemiptera). 

(  Haustellata  . .  8.  Ropboteira. 

)  Mandibulata..9.  Pododunera. 


1 


Every  one  will  think  that  the  change  of  the  received 
names  of  the  Orders,  here  denominated  Sections,  is  per- 
fectly needless.  The  principal  merit  of  this  system  is  the 
division  of  insects,  tacitly  pointed  out  by  Fabricius,  into 
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two  groups  or  subclasses^  from  the  mode  in  which  tb^ 
take  their  food. 

Lamarck, — whose  merits  as  a  Zoologist,  except  ki  one 
point*,  are  of  the  highest  order, — ^in  his  SyHemedes  Ani* 
maux  sans  VertebreSj  which  was  published  in  1801,  adopts 
the  above  division  of  insects ;  but,  after  Aristotle  ^  be 
makes  the  Hymenoptera  an  intermediate  Order  between 
the  masticators  and  those  that  take  their  food  by  suction; 
he  places  the  Lefidoptera  at  the  head  of  the  latter,  and 
the  Aphaniptera^  which  he  denominates  Aptera^  at  the 
end  ^ :  the  Hexapod,  Octopod,  and  Polypod  Apterti  be 
considers  as  Arachnida  ^.  In  his  last  great  work  {Hi- 
stoire  NatureUe  des  Animatix  sans  Vertebres)  he  indudes 
the  Hymeiioptera  amongst  the  masticators,  and  reverses 
the  disposition  of  his  Ordei^s,  beginning  with  his  Aptera 
and  ending  with  the  CoUoptera  ^. 

M.  Le  Baron  Cuvier,  in  his  Anatomic  ComparSe  (1805) 
divided  Insecta  into  two  subclasses,  from  the  presence 
or  absence  of  maxilla :  thus — 

With  MaxilUe.  Without  Maxilla. 

1.  Gnathaptera.  1.  Hemiptera. 

2.  Neuroptera.  2.  Lepidoptera. 
S.  Hymenoptera.  3.  Diptera. 

4.  Coleoptera.  4.  Aptera. 

5.  Orthoptera. 

His  Gnathaptera  include  the  Isopod  Crustacea^  the 
Arachnida,  the  Polypod,  and  some  of  the  Octopod  and 
Hexapod  Aptera;  and  his  Aptera — Ptdex,  PediaduSitaid 

•  Vol.  III.  p.  348,  note '.  »•  See  abi>ve,  p.  438. 

•  Ssfst.  des  Afdm.  tans  Veriebr.  185.        <•  Ibid.  171. 

•  Anim,  sam  V^rtebr,  iii.  332—. 
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the  Acarinaj  with  the  exclusion  of  Hydrachna  >«  It  is 
remarkable  enough  that  his  Class  as  it  stands,  with  a 
slight  alteratioD,  returns  into  itsdf,  thus  forming  a  circle; 
for  his  first  Order  (Gfiathaptera)  contains  Hydrachna 
and  the  Thysanuroj  and  his  last  {Aptera)  ends  with  the 
AnoplurOf  and  Acarina. 

All  the  French  Entomologists  have  followed  Olivier 
and  Latreille  in  adopting,  with  some  variation,  Geof- 
frey's system  with  regard  to  the  Coleoptera^  which  has 
rendered  them  all  more  or  less  artificial.  Dumeril  has 
constructed  a  table  of  the  Order,  arranged  difierently 
from  that  above  given  ^  of  Latreille ;  but  not  more  na- 
tural, for  the  very  same  reason. 

Our  learned  countryman,  Dr.  Leach,  by  his  zoolo- 
gical labours  has  thrown  much  light  on  the  natural  dis- 
tribation  of  the  Animal  Kingdom,  and  no  department 
of  that  kingdom  is  more  indited  to  him  than  the 
Anmdosa;  of  which  I  have  before  stated  to  you  his 
Classes  ^.  I  shall  now  give  a  table  of  his  Orders  ofArack- 
nida  and  Insecta  Latr.  and  also  his  families,  &c.  of  his 
Classes  Myriapoda  and  Arachnides  **. 

Cla88.  Ordbb.  Family. 

C  Glomerides. 

rChilognatha <  lulides. 

M    .       1  J  C  Polydesmides. 

My^P<^ i  \  Cermatides. 

LSjrngnadia <  Scolopendiides. 

(  Geoptiilides. 

*  Awd,  Camp.  L  /.  viii. 

k  Expot.  d*une  Meth,  Nat.  17. 

«  Vol.  in.  p.  19. 

'  Lmn.  Tram.  xL  37^  N.  B.  I  have  transferred  froBi  the  Arackr 
nida  his  suborder  Noioslomata^  as  he  subsequently  placed  it  at  the 
end  of  Insecta^  under  the  Omaloptera, 
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Cr.AS0. 


Arachnides. 


O&DEE.  Paxut. 

fPodosomata  \  ^"""T^ 

€  NjrinphoDides. 

C  Sironides. 

Poljmerosomata .  i  Scorpiooides. 

C  Tarantulides. 


Dimerosomata 


SSoIpugidei. 


Phalaneides. 
C  Araneides. 
fTromlNdidei. 
I  Gammasides. 

.Monomerosomata^  Ph""]*^ 


I  'Ametabolia 


Insecta.  ..X 


Metabolia   ^ 


Tbysanura. 
Anoplun. 
^Coleoptera. 
Dennaptera. 
Orthoptera. 
Dictyoptera. 
Heniiptera. 
Omoptera. 
Aptera. 
Lepidoptera. 
Tnchoptera. 
Neiiroptera. 
Hymenoptera. 
Rhip  ■ 


Eylaidet. 
LHydrachmdef. 


dphiptero. 
Diptera. 
^Omaloptera. 

I  have  before  expressed  my  sentiments  upon  several 

of  these  Orders  * :  I  shall  not  here  repeat  them,  but  doll 

merely  observe,  with  respect  to  those  I  have  not  adopted^ 

that,  though  perhaps  not  entitled  to  rank  as  Orierh 

most  of  them  form  natural  groups.  His  Orders,^however, 

of  Arachnida  must  be  excepted  from  this  remark,  smoe 

they  are  evidently  artificial.  His  analyses  of  his  Ordersi 

though  in  general  they  give  natural  groups,  are  usuallj 

not  carried  so  far  as  those  of  M.  Latreille,  so  as  sddom 

to  indicate  what  may  properly  be  denominated^IiMiiites. 

He  has  made  his  nomenclature  for  his  so-called  families 


•  Sec  above,  pp.  378,  380,  385,  390. 
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more  uniform  and  satis&ctory  than  that  of  the  French 
Eotomologist :  and  we  may  say,  with  respect  to  the  ex- 
tent and  efiect  of  his  zoological  labours, — Nihil  nan 
tetigit^  et  omnia  qtue  teiigit  omavit 

7.  Era  ofMacLeai/j  or  of  the  Quinary  System.  I  have 
more  than  once  stated  to  you  in  my  former  letters  the 
bases  upon  which  the  system  which  I  am  in  the  last 
place  to  explain  to  you  is  built  You  know  the  Sub-king- 
doms and  Classes  into  which  its  learned  and  ingenious 
author,  upon  a  novel  andonost  remarkable  plan,  has  di- 
vided tbe  Animal  Kingdom  *•  I  shall  now  copy  for  you 
his  diagram  of  the  Anmdosa. 


•  Vol-  III.  p.  14. 
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I  have  before  sufficiendy  noticed  these  Classes,  or 
Orders  as  Mr.  MacLeay  terms  them,  of  the  Sul>4diig- 
dom  Anmdosa:  I  shall  here  ^therefore  only  throw  oot 
a  few  remarks  on  their  composition.  With  r^ard  to 
Aeir  r/rn^r  distribution  in  the  Crustacea j  Mr.  MacLeay 
thinks  the  series  runs  from  the  Branchiopods  or  Motuh 
cuius  L.  to  the  Decapods  or  Cancer  L. ;  and  so  od,  tOl  b; 
means  perhaps  of  the  genus  Bopyrus^  which  Fabricius  re- 
gards as  a  MonoaibiSj  it  returns  to  the  Branchiopods 
again.  This  circle,  through  Porcellioy  a  kind  of  wood- 
louse,  &c.,  which  has  only  a  pair  of  antennae  and  at  first 
but  six  legs,  is  connected  with  the  Ametabola  Class, 
which  beginning  with  Glomeris  goes  by  the  other  (Mo- 
gnatha  {lulus  L.),  having  also  six  legs  at  first,  and  certain 
Vermes  to  the  Anoplura^  and  terminates  in  the  Chikpoia 
{Scolopendra  L.)  their  cognate  tribe  ^.  From  the  AmeUh 
bola  Mr.  MacLeay  proceeds  to  the  MandibulatOj  between 
which  two  groups  he  has  discovered  no  osculant  (xie,  but 
he  takes  the  Anoplura  of  the  former  as  the  transit  to  tk 
Coleoptera  in  the  latter ;  from  whence  passing  to  the  ft"- 
thoptera^  &c.,  he  finally  returns  by  the  Hymenoptera. 
Between  the  Mandibulata  likewise  and  HausUUaia  he 
finds  no  osculant  class :  but  as  the  a£Snity  between  tbe 
Trichoptera  and  Lepidoptera  is  evident,  proceeding  by 
the  Homoptera  he  returns  to  the  Lepidoptera  by  certain 
Diptera^  as  Psychoda^  &c.  From  the  Aptera  Lam.  or 
Pvlex  L.  he  passes  by  the  osculant  class  Ni/cteribida\o 
the  Arachnida ;  and  beginning  with  the  Acarideoj  he 
goes  to  the  Scorpionideay  and  so  to  the  Aranidea  or  s{»- 
ders,  which  he  connects  with  the  Decapod  Crustacea  r' 

•  See  Vol.  III.  p.  25—.  and  abore,  p.  394—. 
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thus  formmg  hi$  great  circle  of  fioe  smaller  ones,  each  of 
which,  as  well  as  that  which  they  form,  returns  into  it- 
self*. 

We  ncKt  take  his  Circles  of  Mandibtdata :  thus — 


Hor,  Entomolog,  c.  vi. 
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In  this  arrangement  of  the  tribeSf  as  he  calls  them,  of 
MandibulcUay  Mr.  MacLeay  sets  out  from  the  CoUopterOf 
which  he  distributes,  according  to  the  supposed  typical 
forms  of  their  larvce^  into  five  minor  groups,  sufficiently 
noticed  on  a  former  occasion  *.  From  this  tribe  or  Order 
he  proposes  to  pass  by  Atractocerus  to  the  osculant  Order 
Strepsiptera^  and  from  thence  by  Myrmecodes  and  the 
Ants  to  the  Hymenoptera.  From  hence  he  next  pro- 
ceeds to  his  Trichoptera;  in  which,  as  we  have  seen', 
he  places  not  only  Phryganea  L.,  but  also  Tentkredo  L 
and  Perla  Geoffr.,  making  his  transit  by  Sirex  L. ;  form- 
ing an  osculant  Order  which  he  denommates  Bomboptera. 
From  this  his  way  to  the  Neuroptera  is  by  the  Perlidesy 
with  Sialis  as  an  osculant  Order  under  the  name  of  Af<f- 
galoptera :  he  enters  by  ChauLiodes^  and  leaves  it  by 
Panorpa  or  Raphidia  by  means  of  Boretts,  forming  also 
an  osculant  Order  {Raphioptera)  for  the  Ortkoptera; 
which  he  enters  by  Phasmaj  Mantis^  &c,  and  leaves  by 
GryUuSy  entering  the  Coleoptera  again  by  the  osculant 
Order  Dermaptera  formed  of  Forficula  L. :  and  thus  re- 
turning to  the  point  from  which  he  set  out  ^.  He  has 
not,  howe^cer,  made  this  return  of  the  series  into  itself 
so  clear  in  each  order,  excepting  in  the  Ortkcptera^  as 
he  has  done  in  the  whole  Class  or  Sub-class.  Thus  in 
the  Coleoptera  there  appears  no  particular  affinity  be- 
tween the  Predaceous  and  Vesicant  beetles,  bis  first  and 
fifth  forms  ^,  or  his  Chilopodimorphous  Coleoptera^  and 
his  Tbysanurimorphous. 

To  enter  fully  into  his  doctrine  of  Analogies  would 
lead  us  into  a  very  wide  field,  and  occupy  a  larger  space 

»  See  above,  p.  382.  ^  Nor.  Entomohg,  420—. 

*  Ibid,  422. 
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than  Icon  affi»rd;  I  must  therefore  refer  you  to  his 
work  for  more  particular  and  detailed  information  on 
that  subject  With  regard  to  the  analogy  between  <^ 
posite  points  of  contiguous  circles,  you  may  get  a  very 
good  idea  of  it  from  his  diagram  of  Saprpphagous  and 
Tbalerophagons  Petalocerous  beeties,  which  I  here 
sttbj<»n. 


It  is  a  very  singular  circumstance  that  in  these  two 
circles  we  have  two  sets  of  insects, — one  impure  in  its 
habits  and  feeding  upon  putrescent  food,  and  the  other 
dean  and  nourished  by  food  that  has  suffered  no  decay^ — 
set  in  contrast  with  each  other,  and  that  in  each  of  the  op- 
posite groups,  the  one  has  its  counterpart  in  some  respect 
in  the  other.  In  none  is  this  more  striking  than  the  &ra- 
rabaida  and  Cetoniada^  both  remarkable  for  having  soft 
membranous  mandibles  unfit  for  mastication,  and  both 
living  upon  juices,  the  one  in  a  putrescent  and  the  other 
in  an  undecayed  state  *. 

*  Other  systems  or  methods  have  been  promulgated  by  various 
anthorsy  a«  by  Schaeffer,  Scopoli,  G^ffiroy,  &c.  Walckenaer  and 
Blainville  have  proposed  one  founded  on  the  number  of  the  legs  of 
insects ;  but  those  in  the  text  are  the  principal  and  best  known. 
— JST.  Diet.  (THist  NaL  xvi.  277. 

VOL.  IV.  2  I 
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Oor  learned  author  in  subsequent  works  has  stated 
every  circle  to  be  rescdvable  into  taoo  superior  groups^ 
which  he  denominates  normal  or  typical,  and  three  infe- 
rior ones,  which  he  calls  aberrant  cr  annectent*. 

Before  I  conclude  this  account  of  the  various  generd 
systems  that  have  distinguished  the  difier^it  entomolo- 
gical eras,  I  must  say  a  few  words  on  ihose  partial  cues 
which  have  been  founded  on  the  neuration  of  the  wings 
of  insects.  Frisch,  who  died  in  1743,  attempted  some- 
thing in  this  way  ^ :  Harris,  m  his  Eapositian  ofEnglisk 
Insects  published  in  1782,  had  arranged  his  Ht/meno- 
ptera  and  Diptera  according  to  characters  derived  fixmi 
this  same  circumstance  ^ :  Mr.  Jones  in  the  Lirmean 
Transactions  had  made  good  use  of  it  in  dividing  the 
Diurnal  Lepidoptera  into  groups  ^  :  and  in  the  Mmiogra- 
phia  Apum  Anglice,  the  characters  exhibited  by  the  vsr 
rious  groups  into  which  Linn^'s  genus  Apis  was  resolv- 
able, as  to  the  neuration  of  their  wings,  were  described  *. 
But  M.  Jurine  was  the  first  Entomologist  who  made  that 
circumstance  the  keystone  of  a  system ;  which  indeed  he 
restricted  to  Hymenopterous  and  Dipterous  insects,  but 
which  might  be  extended  much  forther.  As  this  system 
has  been  before  sufficiently  enlarged  upon  %  I  need  here 
only  mention  it 

To  particularize  the  various  entomological  works  in 
every  department  of  the  science,  that  have  appeared  since 
the  commencement  of  the  era  of  Fabricius,  would  re- 

'  Linn.  Trara.  xiv.  59 — .    Atmtdos.  Javan,  6.  See  above,  p.  4^ 
^  Latreille  Oen,  Crutt,  et  Ins.  lii.  226.  note  1. 
*'  Prof.  ii.  ^  lAnn.  Trans,  ii.  63—. 

'  Mon.  Ap,  Angl.  i.  !21 1— .  '  Vot.  in.  p,  620.  n.  3. 
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quire  a  rolume.  Such  whs  its  progress  and  spread,  that 
in  every  comer  of  Europe  the  pens  and  pencils  of  abi^ 
and  eminent  men,  ^vrhose  works  have  almost  all  been 
Rioted  in  the  coarse  of  our  cornespondence,  have  been 
employed  to  illustrate  it  *. 

*  It  may  not  be  onprofitable  here  to  meDtion  those  works  wbidi 
the  Entomologist  may  find  it  most  useful  to  consult  in  various  de- 
partments of  the  science.  For  descriptions  of  the  Genera  and  Spe- 
cie$  of  inieets  in  general,  be  must  have  recourse  to  the  Entomology 
Systematica  etaendaia  et  aucta  of  Fabricius,  and  its  Supplement.; 
to  the  volumes  he  subsequently  published  under  the  titles  Sydema 
EleutAeratorum,  Rhyngotorum,  Glossatoruviy  Piezatorum,  and  Ardlia- 
torum  :  to  the  Genera  Crustaceorum  et  Jnsectorum  of  Latreille ;  to  the 
same  department  of  the  Regne  Ammal  of  Cuvier ;  and  to  the  Animaitx 
sans  Vertlbres  of  Lamarck.  He  will  find  the  genera  of  Linne  and  Fa- 
bricius  illustrated  hy  figures,  in  Rcemer*s  Genera  ;  and  many  of  the 
species  described  by  the  latter  in  Coquebert's  lUustraUo  Iconograpkica. 
In  our  countryman  Drurys  beautiful  Illustradons  of  Natural  History, 
a  large  number  of  new  and  rare  insects  are  depicted ;  and  in  Mr.  Do- 
novan's Insects  of  Chinas  India,  and  New  Holland,  some  of  the  most 
brilltant  and  interesting  that  have  been  imported  from  those  coun- 
tries. Panzer's  Fauna  Insectorum  Germanicce  Initio  has  little  short  of 
3000  figures  of  insects  of  every  Order  (a  considerable  number  of  which 
are  found  to  inhabit  Britain),  by  the  celebrated  Sturm ;  and  the 
latter,  in  his  Deutschlands  Fauna,  has  illustrated  many  Coleopterous 
genera  analytically  Cas  has  also  M.  Clairville  the  weevils  and  Preda- 
ceous  beetles  of  Switzerland  in  his  Entomohgie  Helvetique)  by  Ids 
admirable  pencil.  Beetles  in  general  are  well  figured  and  described 
in  01ivier*8  splendid  Entomologie  ;  as  are  those  of  Europe  in  a  beau- 
tiful work  now  in  course  of  publication,  under  the  title  of  Cole- 
opth^s  ^Europe,  by  MM.  Latreille  and  Dejean.  The  latter  author 
has  also  begun  a  work  on  this  Order  under  the  title  of  Species  gene^ 
ral  des  Coleopteres  de  la  Collection  de  M.  Le  Comte  Dejean;  two 
volnmes  of  which  have  appeared,  containing  part  of  the  Carabici  Latr, 
bat  I  (ear  it  has  stopped  for  want  of  encouragement.  Had  the  de- 
scriptions been  less  verbose  it  would  have  had  a  better  chance  of 
success.  For  the  Orthoptera  and  Hemiptera,  the  student  must  have 
recourse  to  Stolfs  Spectres,  Mantes,  Sauterelles,  Grillons,  Blattes, 
CigaleSy  and  Punaises.  To  a  knowledge  of  the  species  of  I^epidoptara, 
the  admirable  figures  of  Cramer  (Papillons  Exotiques  de  trots  Parties 

2  I  2 
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I  may  observe,  however,  that  the  Internal  Anatomy  of 
Insects,  a  branch  of  Entomology  which  on  accomit  of  its 
difficulty,  from  the  extreme  nicety  required  in  dissecting 
them,  had  before  been  cultivated  by  scarcely  more  than  t 
single  student  in  an  age,  has  now  attracted  numerous 
votaries.  In  Germany — Cams,  Gaede,  Herold,  PosNelt, 
Ramdohr,  RifTerschweils,  Sprengel,  and  others,  have  dis- 
tinguished themselves  in  this  arena:  and  in  France,  besides 
the  illustrious  Baron  Cuvier  (himself  a  host).  Marcel  de 
Serres,  Leon  Dufour,  and  very  recently,  by  his  elabo- 
rate essays  On  the  Flight  of  Insects  and  its  wonderful  ap- 

du  Monde  %  Esper  {SchmetterBnge,  TagtchmeUerBnge),  Hiibner 
{SchmetterUMge^  &c),  and  Ochsenheiiner's  yaloable  SckwietterSage 
von  EuropOf  with  the  contiouation  by  Treitschke,  will  aSord  a  me- 
ful  avenue.  Meigen  also,  author  of  a  roost  valuable  work  on  the 
Europaran  DipterOf  is  publishing  at  this  time  a  work  on  Lrpidopten 
under  the  title  of  Europmsche  SchmetUrBnge.  To  the  Hymem- 
ptera  Jurine  and  Christian  are  the  best  guides,  and  to  the  Diptem 
Meigen. 

With  regard  to  works  in  British  Entomology  in  general— Dono- 
van's Natural  History  of  Brituh  Imedi,  and  Samouelle's  Entomd^ 
gUfs  Useful  Compendium^  will  be  found  very  excellent  helps  to  die 
student.  For  the  British  Grenera,  the  most  important  work  that  bts 
yet  appeared  is  Mr.  John  Curtis's  British  Entomology,  in  which  not 
only  are  the  insects  admirably  represented,  but  thdr  trophi  correctly 
delmeated,  accompanied  by  able  descriptions.  For  the  Coleoptera 
of  our  country,  Mr.  Marsham*8  Entomologia  Britanmca  should  be 
consulted :  for  the  Lepidopiera,  the  Butter/lies  of  Lewin,  Mr.  Ha- 
worth's  useful  Lepidopiera  Britamuca,  and  Mbs  Jermyn's  Butterfy- 
Collector* s  Vade  Mecum;  and  for  the  English  species  of  Linux's  genus 
Apis,  the  Monographia  Apum  AngUce,  A  British  Fauna  Insedonm, 
under  the  title  of  Illustrations  of  British  Entomology,  has  at  length 
been  happily  begun  by  a  gentleman  (J.  F.  Stephens,  Esq.)  who  bodi 
by  bis  accurate  knowledge  of  the  subject,  and  the  extent  of  his  col- 
lection of  British  Insects,  is  best  qualified  to  undertake  it  As  fir 
as  it  has  proceeded,  it  is  ably  executed,  and  possesses  this  ad?an- 
tage,  (an  advantage  seldom  to  be  obtained  in  works  published  pe- 
riodically,) that  it  finishes,  as  far  as  possible,  as  it  goe«. 
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poratos,  one  of  the  most  acute  of  anatamical  physiolo- 
gists, M.  Chabrier, — ^have  all  contributed  greatly  to  the 
elucidation  of  this  interesting  part  of  the  science.  In 
our  own  country  Tery  little  has  hitherto  been  effected 
in  this  line;  but  a  learned  Oxford  Professor  (Kidd)  has 
presented  to  the  Royal  Society  an  account  of  the  anato- 
my of  the  Mole-cricket,  which  entitles  him  to  an  eminent 
station  amongst  the  above  worthies. 

I  may  likewise  further  observe,  that  the  piclorial  d^ 
partment  of  Entomology  was,  during  the  period  I  am 
q)eaking  of,  carried  to  its  greatest  perfection.  Painters 
of  insects  formerly  were  satisfied  with  giving  a  repre- 
sentation generally  correct,  without  attempting  a  faithful 
delineation  of  all  the  minor  parts,  particularly  as  to 
number,' — ^for  instance,  the  joints  of  the  antennas  and 
tarsi,  the  areolets  of  the  wings,  &c :  but  now  no  one 
gives  satisfaction  as  an  entomological  artist  unless  he  is 
occm'ate  in  these  respects. 

I  am,  &c. 


LETTER   XLIX. 


GEOGRAPHICAL  DISTRIBUTION  OF  IN- 
SECTS; THEIR  STATIONS  AND  HAUNTS; 
SEASONS;  TIMES  OF  ACTION  AND  RE^ 
POSE. 

Though  no  subject  is  more  worthy  of  the  attention 
of  the  Entomologist  than  the  Gecgraphical  Distributim 
of  insects,  yet  perhaps  there  is  none  connected  with  Ae 
science,  for  the  elucidation  of  which  he  is  furnished  wiA 
fewer  materials.  The  geographer  of  these  animals  sit- 
ting by  his  fireside,  even  supposing  his  museum  as  amply 
stored  as  that  of  Mr.  MacLeay,  and  the  habitats  of  its 
contents  as  accurately  indicated,  still  labours  under  dif- 
ficulties that  are  almost  insuperable ;  so  that  it  is  next  to 
impossible,  with  our  present  knowledge  of  the  subject, 
to  give  satisfactory  information  upon  every  point  whidi 
it  includes.  Had  he  the  talents  and  opportunities  of  a 
Humboldt,  and  could,  like  him,  traverse  a  large  porticm 
of  the  globe,  he  would  endeavour  to  note  the  elevation, 
the  soil  and  aspect,  the  latitude  and  longitude,  the  mean 
temperature  and  meteorological  phsenomena,  the  season 
of  the  year,  the  kind  of  country,  and  other  localities  con- 
nected with  the  insects  he  captured,  and  so  might  build 
his  superstructure  upon  a  sure  basis.    But  these  are 
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things  seldom  registered  by  travellers  that  take  the 
trouble  to  cdlect  insects ;  who,  if  they  specify  generally 
the  country  in  which  any  individual  was  found,  think 
they  have  done  enough.  But  to  say  that  an  insect  was 
taken  in  India,  China,  New  Holland,  and  North  or 
South  America, — when  we  consider  the  vast  extent  of 
those  regions, — is  saying  little  of  what  one  wishes  to 
know  ev^  with  respect  to  its  habitat.  You  must  re- 
gard therefore,  after  all,  what  I  have  been  able  to  col- 
lect,— and  for  which  I  am  greatly  indebted  to  the  labours 
of  my  few  but  able  precursors  in  this  walk, — as  merely 
approximations  to  an  outline^  rather  than  as  a  correct 
map  of  insect  Gec^i^hy. 

Amongst  the  numerous  obligations  that  he  conferred 
upon  Natural  History,  Linn^  was  the  first  Naturalist 
who  turned  his  attention  to  the  Geographical  Distribu' 
turn  of  its  object^  especially  that  of  the  Vegetable  King- 
dom*: and  the  accomplished  traveller  Baron  Hum- 
boldt, by  the  observations  he  made  on  this  subject  in 
the  course  of  his  per^pinations  in  trc^ical  America, 
has  (umished  the  Botanist  with  a  due  which,  duly  fol- 
lowed, wiU  enable  him  to  perfect  that  part  of  his  science; 
an  end  to  which  the  learned  observations  of  Messrs* 
R.  Brown  and  Decandolle  have  greatly  contributed  \ 
Whh  regard  to  animals^  Mr.  White,  so  loi^  ago  a$ 
177Sr  had  observed  that  they,  as  well  as  plants,  might 
with  proprie^  be  arranged  geogri^hically  ^ :  and  in  1778 
Fabricius  in  his  Phihsophia  ErUomdogica  applied  the 
priaciple  to  insects  ^.    Nearly  for^  years  elapsed  before 

*  LinD.  Philoi.  Botan.  §  334. 

*  Lmn,  Trans,  x,  !80— .  &c.    Did,  det  Scienc,  Nat,  xviii. 

*  Stlbome  i.  173.  ^  PMlos.  Bni<molog,  ix.  §  120. 
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aiiy  improvement  or  enlargement  of  this  last  department 
was  attempted ;  when  in  1815  M.  Latreiile,  sttmnlated 
by  what  had  been  efFected  in  Botany,  ki  a  learned  and 
admirable  memoir  *  endeavoured  to  place  Entomology 
in  this  respect  by  the  side  of  her  more  fortunate  sisto': 
and  subsequently  Mr.  W.  S*  MacLeay,  in  the  memora- 
ble work  so  often  quoted  in  our  correspondence!  has 
viewed  the  subject  in  another  light,  and  added  some 
important  information  to  what  had  been  before  ool* 
lected  *». 

The  point  now  under  consideration  naturally  divides 
itself  into  two  principal  branches ; — the  numerical  distri- 
bution of  insects,  and  the  topographical. 

I.  By  the  numerical  distribution  of  insects  I  mean 
not  only  the  number  which  Providence  has  employed 
to -carry  on  its  great  plan  on  this  terraqueous  globe,  or 
any  given  portion  of  it ;  or  of  the  species  of  which  eadi 
group  or  genus  may  be  supposed  to  consist ;  or  of  the 
comparative  number  of  individuals  furnished  by  eadi 
species, — pcnnts  of  no  easy  soluticm:  but  more  parti- 
cularly their  distribution  according  to  their  ^imdfoiiii 
whether  they  prey  upon  animal  or  vegetable  matter,  and 
in  its  lixnng  or  decaying  state. 

-  We  have  no  data  enabling  us  to  ascertain  with  any 
degree  of  accuracy  the  actual  number  of  species  of  in- 
sects and  Arachnida  distributed  over  the  surface  of  tbe 
globe ;  but  it  is  doubtless  regulated  in  a  great  degree  by 
that  of  plants.  We  should  first  then  endeavour  to  gain 
some  just  though  general  noticm  on  that  head.  Now 
Decandolle  conjectures  that  the  number  of  the  sp&axs 

»  MeiH,  du  Mas.  1816.  «»  Hoi\  Enlomolog,  4£— .  518. 
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of  plants,  60,000  being  already  known,  may  be  some- 
wliere  between  1 10,000  and  120^000  K  If  we  consider 
with  reference  to  this  calculation,  that  though  the  great 
body  of  the  nx)sses,  lichens,  and  sea-weeds  are  exempt 
from  the  attack  of  insects,  yet  as  avast  number  of  phanero- 
gamous plants  and  fimgi  are  inhabited  by  several  spedes, 
we  may  form  some  idea*  how  immense  must  be  the  num- 
ber of  existing  insects;  and  how  b^;garly  does  Ray's  con- 
jecture of  20,000  species^  which  in  his  time  was  reckoned 
a  magnificent  idea,  appear  in  comparison  !  Perhaps  we 
may  obtain  some  approximation  by  comparing  the  num- 
ber of  the  species  of  insects  already  discovered  in  Britain 
with  that  qf  \\sphaner{^amou$\ABXiXs.  The  latter, — and  it 
is  not  tobe  expected  that  any  large  number  of  species  have 
escaped  die  researches  of  our  numerous  Botanists, — may 
be  stated  in  round  numbers  at  1 500,  while  the  British  in- 
sects, (and  thousands  it  is  probable  remain  still  undisco- 
vered,) amount  to  10,000 ;  which  is  more  than  six  insects 
to  one  plant.  Now  though  this  proportion,  it  is  probable^ 
does  not  hold  universally ;  yet  if  it  be  considered  how 
much  more  prolific  in  species  tropical  regions  are  than 
oar  chilly  climate,  it  may  perhaps  be  regarded  as  not 
very  wide  of  a  fair  medium.  If  then  we  reckon  the  pha- 
nerogamous vegetables  of  the  globe  in  round  numbers  at 
100,000  spedes,  the  number  of  insects  would  amount  to 
600,000.  If  we  say  400,000,  we  shall  perhaps  not  be 
very  wide  of  the  truth.  When  we  reflect  how  much 
greater  attention  has  been  paid  to  the  coijection  of 
plants  than  to  that  of  insects,  and  that  100,000  species 
of  the  latter  may  be  supposed  already  to  have  a  place 

■  Essai  Element,  de  Olograph,  Botan.  62, 
*  Wisdom  of  God,  ice.  2d  edit.  9. 
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in  our  cabinets*,  we  may  very  reasonably  infer  that  at 
least  three  Jburths  of  the  e^cisting  species  remain  iUMfi»- 
covered. 

Certain  groups  and  genera  are  found  to  contain  many 
more  species  than  others :  for  instanoei  the  ColeopUra 
and  X^/^fop^a  Orders  than  the  Orihoptera  and  2^ 
roj^era  j  the  Bhincqphora  than  (be  Xykphagi  s  the  Df- 
tiscicUe  than  the  Gyrinida;  Jphodius  than  Xieatrupest 
Carabus  than  Calosoma. .  Again,  some  insects  are  modi 
more  prolific  than  others.  Thus  the  Dqi^^a  Order, 
though  not  half  so  ntunerous  with  respect  to  sptda 
as  the  ColeopterOf  exceeds  it  gready  in  the  number 
of  iniividudttj  fflling  the  air  in  every  place  and  almoft 
at  every  season  with  its  dancing  myriads.  We  rardy 
meet  with  a  single  individual  of  the  most  common  spe- 
cies'of  Cdlosoma  6r  Buprestis;  whilst  the  formicaryy  the 
termitary,  the  vespiary,  and  the  bee-hive  send  for& 
their  thousands  and  tens  of  thousands ;  and  whol^  iDonn- 
tiies  are  covered  and  devastated  by  the  Jphides  and  die 
LociQsts*  An  all-wise  Pbovidenob  has  propordoned 
.^e  numbers  of  each  group  and  species  to  the  work  as- 
signed  to  ihem.  And  this  is  the  view  in  whidi  the  mh 
merical  distribution  of  insects  is  most  interesting  and 
important :  and  we  are  indebted  to  Mr*  W.  S.  MacLesjf 
for  calling  the  attention  of  Entomologists  more  particu- 
larly to  this  part  of  our  present  subject. 

With  regard  to  ^&x  Junctions^  insects  may  be  pri- 
marily divided  into  those  that  feed  upon  animal  matter 
and  those  that  feed  upon  vegetable.  At  first  yon  would 
be  inclined  to  suppose  that  the  latter  must  gready  ex- 

*  Hot,  Entomolog.  469.    This  calculation  includes  the  Cmstacet. 


€«ed  ibe  former  in  Aumber :  but  when  you  reflect  that 
flpi  ooly  a  very  large  proportion  of  Vertebrate  animals, 
tAd  ei^en  son>e  MoUusea  %  have  vnos^  than  one  species 
Ihal  plreys  upcai  theoH  but  that  probably  the  minority  of 
ids6ct%  particularly  th^  aloiost  innumerable  species  of 
Lepidoptera,  are  infested  by  parasites  of  their  own  class, 
sometimes  haying  a  diffi»ent  one  approprialtd  to  them 
in  eadi  c^  their  preparatory  states  S  and  moreover  that 
a  laige  number  of  beetles  and  other  insects  devour  both 
Uving  and  dead  animals,-^you  will  begm  to  suq>ect  thaX 
these  two  tribes  may  be  more  near  a  counterpoise  than 
at£r8t  seemed  probable.  In  fiu:t,  out  of  a  list  of  mcHre 
than  8000  British  insects  and  Aracknida  taken  several 
yearsago,and  furnished  chiefly  by  Mr.  Stephen^,  1  found 
that  S894  might  be  called  carnivorous,  and  3724  phjrti^ 
phagous  ^ ;  so  that,  speaking  roundly,  they  might  be  de- 
nominated equiponderant. 

Carnivorous  and  phytipbagous  insects  may  be  fiurther 
subdivided  according  to  the  state  in  which  they  take 
,  their^/^xM^-^whedier  they  attack  it  while  twinge  or  not 
&i  after  it.  is  dead*  To  adopt  Mr.  W.  S.  MacLea/s 
phraseology,  the  former  may  be  denominated  thatero^ 
fkagousj  and  the  latter  sapraj^iagmis.  The  British  sfr- 
prophagous  carnivorous  insects,  compared  with  those 
that  are  thalen^hagous,  are  about  as  1 :  6 ;  while  the 
I^ytiphagous  ones  are  as  1 : 9.  The  thalerqphaga  in 
both  tribes  may  be  further  subdivided  as  they  take  their 

*  It  has  lately  been  discovered  that  the  lanra  of  Drilus  Jlavescent^ 
t  beetle,  feeds  upon  the  common  snail.  (Bulieiin  des  Sciene.  NaL 
18^.  m.  297 ;  V.  110 ;  vi.  221.)  I  have  found  an  Acarut  on  the  same 
animal.  ^  See  above,  p.  219—. 

•  We  employ  this  term,  because  the  more  common  one,  herbwo" 
T<^f  does  not  properly  include  devourers  of  timber,  fungi,  &c. 
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food  by  suctionoT  mastication:  iti  the  camivorous<mta^  the 
suckers  to  the  masticators  in  Britain  are  nearly  as  1 :  d; 
but  with  respect  to  the  pln^iphagaus  tribe  you  must  take 
into  consideration  that  some  insects  imbibing  th^  food 
by  suction  in  their  perfect  state  (as  the  great  body  of  the 
Lepidopt€ra\  masticate  it  when  they  are  ktnke :  deductiag 
therefore  from  both  sides  the  insects  thus  circumstanced, 
the  masticators  will  form  about  three  fourths  of  the  re- 
maining British  thalerophagous  insects.  Another  cir- 
cumstance belonging  to  this  head  must  not  be  passed 
without  notice: —there  are  certain  insects  feeding  iqpon 
liquid  food  that  do  notsuckf  but  lap  it  This  is  the  case 
with  tlie  Hymenoptera^  who^  though  they  are  niandibulate» 
generally  lap  their  food  (the  nectar  of  flowers)  with  their 
tongue,  and  may  be  called  lambent  insects :  nor  is  diis 
practice  confined  to  that  order,  but  all  the  mandibulate 
insects  that  feed  on  that  substance  merit  the  same  appd- 
lation;  The  absorpticm  of  this  neqtar  is  so  important  a 
point  in  the  economy  of  nature,  that  a  very  large  proper- 
tic»i  of  the  insect  population  of  the  globe  in  their  perfect 
state,  are  devoted  to  it.  Considerably  more  than  half 
the  species  indigenous  to  Britain  fulfill  this  function, 
and  ^irobably  in  tropical  countries  the  proportion  may 
be  still  larger. 

To  pusli  this  analysis  still  further — Amongst  our  car- 
nivorous thalerophaga,  aphidivorous  insects  are  about  as 
1  :  14 ;  and  amongst  the  phytiphagous,  the  Jimgivonm 
ones  form  about  a  twentieth ;  and  the  granivorous  about 
a  ttoenty-fifih  part  of  the  whole.  Again :  in  the  sapro- 
phaga  the  lignivorous  tribes  form  more  than  half  and 
the  coprophagous  ones  more  than  a  third. 

If  you  wish  to  know  further  the  relative  proportions 
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of  the  different  Orders  to  each  other — The  Coleoptera 
may  be  stated  as  f<Hnning  at  least  1  :  2  of  our  intire  insect 
population;  the  OrtbopUra  and  Dermaptera  as  about 
1 :  160;  the  Hemiptera  as  1 :  15;  the  Lepidoptera  as  more 
than  1 : 4;  the  Neuroptera  with  the  Trichoptera  as  1 :  29; 
the  Hymencptera  as  about  1 :  4;  the  2>iji^£ra  as  not  1 :  7; 
and  the  Aptera  and  Arachnida  as  perhaps  amounting  to 
1  :  19  •. 

To  extend  this  inquiry  to  exoHc  and  more  particularly 
to  esh-a^European  insects,  in  the  present  state  of  our 
knowledge,  would  lead  to  no  very  satisfactory  results. 
The  lists  we  have  are  so  imperfect,  that  those  which  tell 
most  in  this  country, — I  mean  the  more  minute  insects 
and  the  Brachyptera — ^have  hitherto  formed  a  very  small, 
if  any  part,  of  the  collections  made  out  of  Europe. 
Mr.  W.  S.  MacLeay  however,  who>  besides  his  father's 
(particularly  rich  in  Petalocera)^  has  had  an  opportunity 
of  examining  the  Parisian  and  other  cabinets,  finds  that 
tbe  species  o{  coprophagous  insects  wUkin  the  tropics,  to 
those  witkoidj  are  nearly  in  the  proportion  of  4 :  S ;  and 
that  the  o^rophagous  PeUUocerOj  to  the  remainder  of 
the  saprophogous  ones,  may  be  represented  by  8  :  2^ 
It  may  be  inferred,  from  the  superabundance  of  plants 
and  animals  in  equinoctial  countries,  that  the  number  of 
species  of  insects  in  general  is  greater  within  than  with- 
out the  tropics :  the  additional  momentum  produced  by 
the  vast  size  of  many  of  the  tropical  species  must  also  be 
taken  into  consideration. 

II.  There  are  three  principal  points  that  call  for  at- 

*  If  we  consider  the  number  of  species  of  Acari,  Nirmi,  Podur<K, 
mnd  Atwiekkt,  thb  proportion  will  appear  moderate. 

*  Hor,  Eniamoiog,  48. 
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tention  under  the  second  branch  of  our  present  subject— 
die  topographical  distribution  of  insects;  ndinely,  their 
Climates,  their  Range,  and  their  Representation. 

i  Entomologists,  taking  heat  for  the  principal  r^^ 
lator  of  the  station  of  insects,  have  divided  the  globe 
into  entcmiolo^cal  climates.  Fabricius  considers  it  as 
divisible  into  eight  such  climates,  which  he  denominates 
the  Indian,  Egyptian,  Southern,  Mediteiranean,  Northern, 
Oriental,  Occidental,  and  Alpine.  The  first  containing 
the  tropics ;  the  second,  the  northern  region  immediatelj 
a^acent;  the  thitxl^  the  southern;  thefourth^  the  coun- 
tries bordering  on  the  Mediterranean  sea,  including  also 
Armenia  Bxid  Media,-  the  fifth,  the  northern  part  of 
Etnrope  inteijacem  between  Lapland  and  Paris;  the 
sixth,  the  northern  parts  of  Asia  where  the  cold  in  win* 
ter  is  intense ;  the  seventh.  North  America,  Japan,  and 
China;  and  the  eighth,  all  those  mountains  whose  stuB- 
mits  are  covered  with  eternal  snow*.  M.  liatreille  dh 
jects  to  this  division,  as  too  vague  and  arbitrary  and  nd 
sufficiently  correct  as  to  temperature ;  and  observes,  widi 
great  truth,  that  as  places  where  the  temperature  is  ^ 
same,  have  different  animals,  it  is  impossible,  in. the  actyal 
state  of  our  knowledge,  to  fix  these  distinctions  of  cli- 
mates upon  a  solid  basis.  The  different  devations  of 
the  soil  above  the  level  of  the  sea,  its  mineralogtcal  com- 
position, the  varying  quantity  of  its  waters,  the  modifi- 
cations which  the  mountains,  by  their  extent,  their  he^t, 
and  their  direction,  produce  upon  its  tempo^tore;  the 
forests,  larger  or  smaller,  with  which  it  may  be  covered; 
the  effects  of  neighbouring  climates  upon  it, — are  all 

«  Pkiloi,  JSntomolog.  ix.  §  SO. 
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ekmoits  that  render  calculations  on  tbis  subject  very 
complicated^and  throw  a  great  degree  of  uncertainty  ovei^ 
them'.     This  learned  Entomologist  would  judiciously 
consider  entomological  climates  under  anodier  view,-— ^ 
that  which  the  genera  oiArachnida  and  insects  exclusive^ 
appropriated  to  determinate  q)ots  or  regicms  would  sup^ 
ply*'.   Linne's  dictum  with  regard  to  genera  will  here  also 
apply ;  ^  Let  the  insects  point  out  the  climatC)  and  not  the 
climate  the  insects."   If  you  expect  invariably  to  find  die 
same  insects  within  the  same  parallels  of  latitude^  you 
will  be  sadly  disappointed;  for,  as  Qur  author  further 
observes,   "The  totality  or  a  very  large  number  of 
Arachnida  and  insects,  the  temperature  and  soil  of  whose 
country  are  the  same^  but  widely  separated,  is  in  gdhe- 
ral,  even  if  the  countries  are  in  the  same  paralleT,  com- 
posed of  diffisrent  species^."    The  natural  limits  of  a 
country, — as  mountainous  ranges,  rivers,  vast  deserts,' 
&C.,— often  also  say  to    its   insect  population,    ^No 
further  shall  ye  come ;"  interposing  a  barrier  that  it  never 
pittses^.  Humboldt  observes,  with  respect  to  the  Sirmdid 
and  Culices  of  South  America,  that  their  geographical 
distribution  does  not  appear  to  depend  solely  on  the  hedt 
of  the  climate,  the  excess  of  humidity,  or  th^  thickness 
of  forests;  but  on  local  circumstances  that  are  difficult 
to  characterize*:  and  Mr.  W.  S.  MacLeay  makes  a 
similar  observation  upon  that  of  Gymnoplewus^*     So 
that  the  real  insect  climates,  or  those  in  which  certain 

'  Geograpk,  GenSr*  det  Ins,  5.  ^  IbitL 

-  «  iWd.  7— .  ""  Ibid.  8, 11. 

*  P^sonal  Narrai,  E.  T.  v.  88.  He  sap  also  that  each  stream 
almost  has  its  peculiar  species  (,Iind.  98),  and  that  they  sometimes 
emigrate  to  stations  they  had  not  infested  before.  Ilnd,  106 — . 

'  Hor.  Entomoiog.  619. 
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groups  or  species  appear,  may  be  regarded  as  fixed  by 
the  will  of  the  Creator,  rather  than  as  certainly  regiH 
lated  by  any  isothermal  lines.  StUI,  however,  under 
certain  limitations,  it  must  be  admitted  that  the  tempe- 
rature has  much  to  do  with  the  station  of  insects.  The 
increase  of  caloric  is  always  attended  with  a  proportional 
increase  in  the  number  and  kind  of  the  groups  and 
species  of  these  beings.  If  we  begin  within  the  polar 
regions  of  ice  and  snow,  the  list  is  very  meager.  As  we 
descend  towards  the  line,  their  numbers  keep  gradually 
increasing,  till  they  absolutely  ffwarm  within  the  tropics. 
Something  like  this  takes  place  in  miniature  upon  moiai- 
taint.  Toumefort  long  since  observed  at  the  summit  of 
Mount  Ararat  the  plants  of  Lapland;  a  little  lower,  those 
of  Sweden ;  next,  as  he  descended,  those  of  Germany, 
France,  and  Italy;  and  at  the  foot  of  the  mountain,  such 
as  were  natural  to  the  soil  of  Armenia.  And  the  same 
has  been  observed  of  insects.  Those  that  inhabit  the 
plains  o{  northern  r^ions  have  been  found  on  the  010101- 
tains  of  more  southern  ones;  as  the  beautiful  and  com- 
mon Swedish  butterfly  Pamassius  JpoUoj  on  the  moon- 
tains  of  France,  and  Prionus  depsarius  on  those  of 
Switzerland*. 

M.  Latreille,  having  given  a  rapid  survey  of  die 
peculiar  insect-productions  of  different  countries,  next 
attempts  a  division  of  the  globe  into  climates^  which  he 
thinks  may  be  made  to  agree  with  the  present  state  of 
our  knowledge,  and  be  even  applicable  to  future  disco- 
veries. He  proposes  dividing  it  primarily  into  Jrdic 
and  Antarctic  climates,  according  as  they  are  situated 

"  Latr.  ubi  supr,  3. 
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above  or  beUm  the  equinoctial  line ;  and  taking  twelve 
d^rees  of  latitude  for  each  climate,  he  subdivides  the 
whole  into  twelve  climates.  Spinning  at  84®  N.  L,  he 
has  seven  Arctic  ones,  which  he  names  polar,  subpolar, 
stq^eripr,  intermediate^  supratropical,  tropical,  and  equa^ 
torial:  but  his  antarctic  climates,  as  no  land  has  been 
discovered  below  60®  S.  L.,  amount  only  to  ^ve,  be- 
ginning with  the  equatorial  and  terminating  with  the 
superior.  He  proposes  further  to  divide  his  climates 
into  stdfcUmates,  by  means  of  certain  meridian  lines ;  se- 
parating thus  the  old  world  from  the  new,  and  subdi- 
viding the  Jbrmer  into  two  great  portions, — an  eastern, 
beginning  with  India,  and  a  western,  terminating  with 
Persia.  He  proposes  further  that  each  climate  should 
be  considered  as  having  24®  of  longitude,  as  well  as  12® 
of  latitude*.  In  this  chart  of  insect  Geography  he 
states  that  he  has  endeavoured  to  make  his  climates  agree 
with  the  actual  distribution  of  insects^;  and  it  should 
seem  that  in  many  cases  such  an  agreement  actually  does 
take  place :  yet  the  division  of  the  globe  into  climates  by- 
equivalent  parallels  and  meridians,  wears  the  appearance 
of  an  artificial  and  arbitrary  system,  rather  than  of  one 
according  with  nature. 

He  has  also  pointed  out  another  index  to  insect  cli- 
mates, borrowed  from  the  Flora  of  a  country.  Southern 
forms  in  Entomology,  he  observes,  commence  where  the 
vine  begins  to  prosper  by  the  sole  influence  of  the  mean 
temperature;  that  they  are  dominant  where  the  olive  is 
cultivated;  that  species  stSlmore  southern  are  compa- 
triots of  the  orange  and  palmetto ^  and  that  some  equa-^ 

•  Geographie,  &c.  «g— .  ^  Itid.  ^. 

VOL.  IV.  2  K 
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t&rial  genera  accompany  the  daie,  the  svgoT'^ttnef  the 
indigo  and  banana  \  The  idea  is  very  ingenioiiB,  aod^ 
tinder  certain  limitations,  supplies  a  usefhl  and  cortsin 
criterion.  For  though  none  of  these  plants  are  umver" 
sal  in  isothermal  parallels  of  latitude ;  yet,  as  plants  are 
more  conspicuous  than  insects,  the  Entomologist,  &> 
nished  with  an  index  c(  this  kind,  may  l^  it  be  di* 
rected  in  his  researches  for  them ;  mid  in  aU  countries 
m  which  there  is  a  material  change  of  the  climate,  ts 
in  France,  there  will  be  a  proporticmal  change  in  the 
vegetable  accompanied  by  one  in  the  insect  prodnc- 
tions« 

iL  In  considmi^  the  range  of  insects  I  shall  first  ad< 
rert  to  that  of  individual  species.  At  the  extreme  limits 
of  phanerogamous  vegetation  we  find  a  species  c{  ham* 
ble-bee  {Bombus  arcticus)^  which,  though  it  is  not  knowD 
to  leave  the  Arctic  circle,  has  a  very  extensive  range  to 
the  westward  of  the  meridian  of  Greenwich,  having  been 
traced  fi-om  Greenland  to  Melville  Island;  whUe  to  the 
eastward  of  that  meridian  it  has  not  been  met  with*  In 
Lapland  its  place  appears  to  be  occiqpied  by  B.  o^pims 
and  lapponicusj  with  the  former  of  whidi,  though  quiti 
distinct,  it  was  confounded  by  O.  Fabridus ;  but  whe> 
ther  these  range  further  easifmard  of  that  meridian  has 
not  been  ascertained.  From  its  being  found  in  die 
Lapland  Alps^^  it  may  be  conjectured  that  B.  alpima 
ranges  as  high  on  this  side  as  B.  arcticus  on  the  otlier, 
and  may  perhaps  be  found  in  Nova  Zembku  Some 
species  that  have  been  taken  in  Arctic  regions  are  not 
confined  to  them.    Of  this  kind  is  Dytiscus  marginalise 

*  Geographic,  &c.  «0— .  *  Sec  above,  p.  4W. 
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wkich  appears  cmninon  in  Greenland,  riMindant  in  Brl- 
taiii,  and  is  dispersed  over  all  Eurc^ ;  while  D.  latis- 
simus  is  more  confined,  neither  ranging  so  fiur  to  the 
norA  or  south ;  and  thou^  found  in  Oarmany,  not  yet 
discovered  in  &itain.     Other  species  have  a  still  more 
extenave  range,  and  are  common  to  the  old  world  and 
Ae  new.     Thus  Dermestes  murimtSy  Brackirms  crepitam, 
Tetyra  scarabaeoides^y  PentcUoma  jtmiperinoj   CercopU 
spWHoria,  Fanessa  AtUiopa^  PofyamnuOus  ArgiobtSy  Hes^ 
peria  Commoj  Fespa  vutgarisy  Ophion  luteus^  Hehphilus 
pendtdus,    Oscinis   Germinationisy    and  many  besides, 
tliough  sometimes  Tarying  slighdy^,  inhabit  both  Bri* 
tain  and  Canada:  and  though  vast  continents  and  oceans 
intervene  between  us.  New  Holland,  and  Japan;  yet  all 
have  some  insect  productions  in  common.     With  the 
iocmet  we  possess  the  painted-lady  butterfly  {Cinthia 
Qtrdui)f  with  scarcely  a  varying  streak:  and  Thunberg, 
in  hk  list  of  Japan  insects,  has  mentioned  more  than 
Jbrty  species  that  are  found  also  in  this  country.     Whe- 
ther ai^  species  has  a  universal  range  may  be  doubted, 
unless  indeed  the  flea  and  the  louse  may  be  excepted. 
On  the  other  hand,  some  are  confined  widiin  very  nar- 
row limits.    J^tan  IMtcis  for  instance,  abundant  upon 
Vlex  europam  in  Britain,  has  not,  I  believe,  been  found 
upon  that  plant  on  the  continent 

The  geographical  distributiou  of  groups^  is,  however, 

*  As  this  insect  is  the  type  of  a  distinct  genus  amongst  the  StnUelU' 
fiifep,  I  hare  disdnguished  H  by  the  name  Fabriciiifl  gave  the  whole 
tribe. 

^  M.  LatraUe  {Q^ograpfnet  &c  8.)  seems  to  r^ard  these  varieties 
as  dMud  ;  in  wluch  case  thej  would  be  the  r^presentaiweM  of  the 
specks  named  in  the  text:  but  the  variations  are  mostly  so  slight,  as 
not  to  a^d  any  satisfactory  extinctive  charadm* 
2k  2 
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far  more  interesting  than  that  of  individual  species :  (at 
in  considering  this  we  see  more  evidently  how  certain 
Junctions  are  devolved  upon  certsinjarms,  and  can  scan 
the  great  plan  of  Providence,  in  the  creation  df  insects, 
more  satisfactorily  than  by  confining  our  attention  to 
the  latter.  Groups,  according  to  their  range,  may  be 
denominated  either  predaminanty  dominant^  sub-dominant^ 
or  quiescent. 

1.  M.  Latreille  has  observed,  that  where  the  empire 
of  Flora  ceases,  there  also  terminates  that  of  Zool<^*. 
Phytiphagous  animals  can  only  exist  where  there  are 
plants;  and  those  that  are  carnivorous  and  feed  upon  the 
former^  must  of  necessity  stop  where  they  stop.  Even 
the  gnaty  which  Extends  its  northern  reign  so  higb^ 
must  cease  at  this  limit ;  while,  where  vegetation  is  the 
richest  and  most  abundant,  there  the  animal  productions, 
especially  the  insect,  must  be  equally  abundant.  I  call 
that,  therefore,  a  predominant  group,  members  of  which 
are  found  in  all  the  countries  between  these  points,  or 
from  the  limits  of  animal-depasturing  vegetation  in  the 
polar  regions  to  the  line. 

Generally  speaking,  the  carnivorous  insects,  whether 
thalerophagous  or  saprophagous,  are  of  this  description. 
Calosomay  which  devours  Lepidopterous  larvae,  though 
poor  in  species  and  individuals,  is  widely  scattered.  Cap- 
tain Frankland  found  C  calidum  in  his  Arctic  journey; 
C  laterale  and  curoipes  inhabit  tropical  America^:  C 
Chinefise,  as  its  name  indicates,  is  Chinese^ ;  Mr.  Mac- 

*  (rSogr.  Ghier.  des  Ins.  2.  »>  When  I  described  the 

Melville  Island  insects  for  Captain  Sabine,  I  received  from  bim  no 
Culices ;  but  I  afterwards  saw  in  his  possession  a  genuine  one  from 
thence. —K.        '  Lirni,  Trans,  xii.  380—.  n.  6,  7.        ^  IhitL  n.  5. 
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Leay  has  >  an  undescribe^  species  from  New  Holland ; 
and  C*  reiusum  was  taken  in  Terra  del  Fuego.  Another 
genus,  equally  universal  and  richer  in  numbers,  is  the 
lady-bird  {CoccineUa\  which  keeps  within  due  limits  the 
Aphides  of  every  climate  from  pole  to  pole.  The  it- 
bettuUna  pursue  their  prey  both  in  Greenland  and  New 
Holland.  The  sapropkagaus  carnivora  are  also  similarly 
predominant; — the  SilpkicUe,  the  DermesttcUe,  the  Bra- 
chypteroy  the  MuscidcBy  prey  on  carcases  wherever  the 
action  of  the  solar  beam  causes  them  to  become  putrid. 
Many  of  the  above  insects  have  probably  their  capital 
station,  or  that  where  the  species  are  most  numerous,  in 
or  near  the  tropics ;  but  the  metropolis  of  the  Brachy^ 
ptera^  at  least  as  far  as  we  can  judge  from  our  present 
catalogues,  is  within  the  temperate  zone,  particularly^n 
Britain^.  The  coprophagous  Petalocera  are  most  abun- 
dant in  the  hottest  climates ;  but  the  AphodiacUe  form  a 
predominant  group:  Professor  Hooker  took  one  species 
in  Iceland^,  and  it  probably  ascends  higher;  others  are 
found  in  India  and  China :  but  the  metropolis  of  the 
group  is  within  the  temperate  zone.  Perhaps  no  genus 
is  more  completely  universal  than  Bombus  {Bremus3\a.\ 
which,  although  its  centre  or  metropolis  is  likewise  in 
the  northern  temperate  zone,  extends  from  Melville 
Island  to  the  line.  It  is  remarkable  that  some  of  the 
tropical  Bombi  wear  the  external  aspect  of  Xylocopay 
the  kindred  genus  most  prevalent  in  warm  climates;  and, 
vice  versuy  some  Xylocopa  resemble  Bombi.  I  have  a 
Brazilian  undescribed  species  of  the  latter  genus,  whose 

*  Dcjean  in  his  catalogue  gives  only  434  species;  while  Mr.  Ste- 
phens,/o«r  years  ago,  had  550,  and  has  since  increased  the  numler 
to  above  600.  ^  Journal  of  a  Tour  in  Iceland,  27^, 
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Uack  body  and  violetpK^loured  wings  wouU  almoit 
cause  it  to  be  mistaken  for  a  variety  of  X  vMaceaf  esA 
R  antiguensis  and  caffrus  F.,  (though  their  aspect  belies 
it,)  wtiich  misled  Fabricins,  are  true  Xyloeop^e,  I  skaSi 
mention  only  one  other  predominant  group,  but  that  one 
of  no  common  celebrity,  formed  of  the  gnats,  or  gemu 
Ctdexs  These  piping  pests^  with  their  quiver — ^^vene* 
nads  gravida  sagtttis  ''----annoy  man  ahnost  from  di&pole 
to  the  line.  What  remarkably  distinguishes  them,  (as 
was  formerly  observed*,)  and  also  the  Simtdhtm  or  true 
mosquito, — they  appear  to  prevail  most  in  die  coldest 
and  the  hottest  climates,  and  the  Li^ander  and  the  tro- 
pical American  are  equally  their  prey;  while  the  inhs- 
bitants  of  the  t^nperate  zone,  with  some  exceptions,  snf* 
fer  but  little  from  them :  so  that  they  may  be  stated  to 
have  both  an  arctic  and  a  tropkiU  metropolb/ 

2.  There  are  other  groups  which,  though  their  empire 
extends  to  the  tropics,  fall  short  of  the  polar  circles:^ 
these  I  call  dominant  groups.  Of  this  description  are 
some  of  the  Scarahaida.  Ontkopkagus  is  found  bodi 
in  the  old  world  and  in  the  new,  and  in  the  tempavte 
and  torrid  zones.  Its  principal  seat  appears  to  be  widiin 
the  tropics,  but  it  may  almost  be  said  to  have  also  ft 
northern  metropolis.  More  thim  one  species  have  been 
taken  in  New  Holland.  In  general,  trq>ical  insects 
exceed  those  of  colder  climates  in  sizes  but  in  the  genus 
we  are  speaking  of,  the  European  species  are  usaa% 
larger  than  the  Indian.  Copris  seems  more  abhorrent 
of  cold  than  its  near  relation  Onthophagus.  C  lunarisj 
which  ranges  northward  as  far  as  Sweden,  is  the  only 

■  Vol.  I.  p.  1 15—. 
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recorded  spedes  found  in  £urc^  out  of  Spain.  La* 
treiUe  says,  that  all  the  large  species  of  this  genus  are 
equinoctial:  but  C  IhwluSf  de»scribed  and  figured  by 
Fischer*,  found  in  Asia  near  Orenburg^  nortb  of  50^  N.L^ 
is  as  big  as  C.  Gigas  or  bueepiaba.  Another  dominant 
group  of  Peialoceroy  remarkaUe  fior  the  bulk  and  arms 
of  its  tropical  species,  lire  the  mighty  Ljfnastidie,  the 
giants  and  princes  of  the  insect  race.  Thou^  their 
metropdis  is  strictly  tropical,  yet  the  scouts  of  th^  host 
have  wandered  even  as  far  as  the  south  of  Sweden,  where 
one  of  them,  Orydes  nasicomisy  is  extremely  common. 
0.  Grjfpus^  and  some  other  species  are  found  in  South 
Europe ;  but  thou^  in  a  torpid  state  they  can  endure 
unhurt  the  severity  of  a  Scandinavian  winter,  th^  cannot 
iHien  revived  stand  the  cold  that  often  pinches  Britons 
in  the  midst  of  summer,  and  therefore  are  unknown  in 
our  islands^.  The  SpharidiadtBy  whose  metropolis  is 
widiin  the  northern  temperate  zone,  extend  from  thence 
beyond  the  line,  since  Dr.  Horsfield  found  two  species 
in  Java^.  It  is  probable,  indeed,  that  this  group  is  pre- 
dominant. Some  dominant  groups  begin  at  a  lower  la- 
titude. Of  this  description  are  the  carpenter-bees  {Xylo^ 
copa)j  whose  larvsB  are  pr^ed  upon  by  that  ci  the  Ho* 
riada^  under  two  forms,  which  extend  from  the  tropics 
to  about  50^  N.  L.  Others  are  not  common  to  both 
worlds.  Thus,  while  Cantharis  is  the  gift  of  Providence 
to  America  as  well  as  the  old  world,  M^labris  is  con- 

*  Entomogr,  Suss.  Coleopt.  t  xiii./.  1. 

*  Ahren*8  Fn.  Europ.  11.  •  Hor.  Erd,  47—. 
'  Aimuhsa  Jmmmca,  36. 

'  See  the  Rev.  L.  Guilding's  ^dmmhie  Hisioiy  oi  Xykcopa  TV- 
redo  and  Horia  (CissUes  Latr.)  maadaUt,  Lion.  Trans,  xiv.  313—. 


504       OEOaRAPHICAL  DISTRIBUTION  OF  INSECTS. 

fined  to  the  latter^  where  its  range  is  very  extensive;— 
in  Earope,  from  South  Russia  to  Italy  and  Spain ;  in 
Asia,  from  Siberia  to  Indik;  and  in  Africa,  from  the 
shores  of  the  Mediterranean  to  the  Cape  of  Good  H<^; 
which  last  continent,  to  judge  firom  our  present  lists,  e»* 
pecially  the  vicinity  of  the  Ci^e,  may  be  called  the  me- 
tropolis of  the  group*.  On  the  other  hand,  the  EtdeUda 
and  Chlamysj  which  have  a  range  from  Canada  to  die 
tropics,  (within  which  is  their  metropolis,)  are  purely 
Jbnerican  groups.  Many  more  might  be  named  under 
this  head,  but  these  will  suffice  for  examples. 

3.  I  call  those  subdominant  groups,  wliich  either  never 
enter  the  tropics,  or  those  tropical  ones  whose  range 
does  not  exceed  50^  of  N.  L.  in  the  old  world,  or 
43*^  in  the  new.  I  make  this  difference  because^  as 
M.  Latreille  observes,  the  southern  insects  which  in 
Europe  begin  between  48^  and  49°  N.  L.,  in  America  do 
not  reach  43^^  But  though  the  winters  in  Canada, 
within  the  same  parallel  as'  France,  are  longer  and  more 
severe  than  those  even  of  Great  Britain  or  of  Grermaoy, 
yet  the  summers  are  intensely  hot;  so  that  though  tro- 
pical species  do  not  range  so  high,  those  of  a  tropical 
structure^  as  Mr.  W.  S.  MacLeay  has  intimated  %  may 
be  found  at  a  higher  latitude  in  the  new  world  than  in 
Europe. 

The  genus  MeKe  affords  an  instance  of  a  subdomi- 
nant group  of  the  first  description.  It  ranges  from  Swe- 
den to  Spain  and  the  shores  of  the  Mediterranean,  and 
seems  a  tribe  almost  confined  to  Europe,  where  it  is  not 

*  Out  of  51  species  described  by  Bilberg,  28  are  African,  and  19 
of  these  are  from  the  Cape. 
•»  Geogr,  Oener.  de$  Ins,  18.  Nor,  Entomoiog.  45. 
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very  unequally  distributed.  Of  r^stered  species  Britain 
possesses  the  largest  proportion ;  but  Mr.  W.  S.  MacLeay 
is  of  opinion  diat  Spain  is  its  true  metropolis^.  I  have 
a  species  of  this  genus,  taken  in  North  America  by  Pro- 
fessor Peck.  The  splendid  genus  Carabus  ranges  still 
fiirther  north  than  Meloe^.  A  very  fine  species  (C  crt" 
bellatm)  inhabits  the  polar  regions  of  Siberia^ ;  but 
the  metropolis  of  the  group  appears  to  be  the  tempe- 
rate zone:  some,  however,  have  been  found  in  northern 
Africa ;  and  Sir  Joseph  Banks  captured  one  in  Terra  del 
Fuego.  Of  those  whose  range  is  between  the  tropics 
and  50^  N.  L.  we  may  b^in  with  Cicada*  One  species, 
indeed,  has  been  found  by  Mr.  Bydder  and  others,  a 
litde  higher,  near  the  New  Forest,  Hampshire.  We 
may  take  Scolia  for  an  example  of  a  subdominant  group 
beginning  more  southward.  Its  species  first  appear 
about  4S^  N.  L.,  and  abound  in  warm  climates.  In 
general  most  of  those. insects  which  M.  Latreille  deno- 
minates meridional^r^sxxch  as  Scaralkeusy  Onitisj  Brentus, 
Scaritesy  Mantis^  JFulgorap  Termes^  Scorpio,  &c. — come 
nnder  the  present  head,  and  in  fact  all  tropical  forms 
that  wander  to  any  distance  within  the  above  limits  from 
their  metropolis. 

4.  By  quiescent  groups  I  mean  those  that  have  none, 
or  no  high  range  as  to  latitude,  from  their  centre  or  metro- 

*  Dr.  Leach  has  described  8  British  species  (Lmn.  Trans,  xi.37.}; 
Dejean  has  7  Spanish  ones. 

^  I  have  a  very  splendid  species  of  this  genus  taken  by  C.  C.  Elwes 
Esq.  on  the  Pyrenees,  which  is  undescribed,  and  falls  under  none 
of  the  count  Dejean 's  Families,  having  its  elytra  perfectly  smooth, 
without  striae,  punctures,  &c.  It  is  of  a  brilliant  golden  green.  It 
stands  in  my  ci^inet  under  the  name  of  C,  kevigatus.  K. 

«  Fischer  EtUomogr.  Ruts,  00—.  t  viii./.  13. 
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pedis.  I  say  as  to  fa^f^ueif,  because  these  groups  biveoftai 
ao  extensive  one  as  to  longitude.  Thus,  Mr.  W.  S.  Mac- 
Leay  has  remariced  to  me,  that  Gcliatkus  appears  to 
bdt  the  globe,  but  not  under  one  form.  The  Qrpes  of  die 
genus  are  the  vast  African  Golialha  (G.  gigaateusy  &c), 
which,  as  wdl  as  6.  Pobg)kemuSy  and  another  brought 
from  Java  by  Dr.  Horsfield,  have,  like  Cetonia^y  the  sca- 
pulars interposed  between  the  posterior  angla  of  the 
prothOTax  and  the  shoulders  <rf*  the  elytra  ^ :  while  the 
South  American  species  (G.  micansj  &c.)  have  not  this 
prelection  of  the  scapulars;  in  this  resembling  Trichm. 
Mr.  MacLeay  further  observes,  that  the  female  of  tl» 
Javanese  Goliaihus  is  exactly  a  Cetonioj  while  that  of  the 
Brazilian  is  a  Triehius.  But  quiescent  groups  have  not 
generally  this  ample  Icmgitudinal  range.  Thus,  Btr 
glassa,  in  both  its  ^rpes,— K>ne  represented  by  EtL  cot' 
datOy  and  the  other  by  Eu.  surinamensis^ — is  confined  to 
the  tropical  regions  <rf'  America.  DwyphorcLy  likewise 
American,  seems  equally  confined.  Asida^  thou^  s 
southern  genus,  is  not  found  to  enter  the  tropics;  and 
Manticora  and  Pneumora  are  in  nearly  t^  same  predica- 
ment. 

Under  the  present  head  we  may  consider  what  maj 
perhaps  be  denominated  without  much  impropriety  eih 
demial  groups;  by  which  I  mean  those  groiqss  that  are 
regulated,  as  to  their  limits,  not  so  much  by  the  tempera- 
ture, or  the  northing  and  southing  of  the  latitude^  as  bj 
the  general  aspect  and  circumstances  of  the  country. 
Thus,  the  vast  and  nearly  insular  continent  ofjfricth 

•  Vol.  m.  p.  662. 

^  Major  General  Hardwicke  gave  me  one  of  this  description  from 
Nepal. 
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ftlmost  as  wide  as  it  is  long,  and  situated  in  or  near  the 
tropics,  instead  of  inland  seas  or  sea-like  rivers,  is  inter- 
sected by  parched  sandj  deserts,  extending  far  and  wide; 
circumstances  which,  though  in  die  vicinity  of  its  streams 
it  is  humid,  impart  an  unusual  degree  of  aridity  as  wc^ 
as  heat  to  its  general  atmosphere ;  so  that  it  well  merits 
the  poet's  epithet,  Leanum  txrida  tmhix;  and  is  also  pe- 
Guliariy  fitted  for  all  such  animals,  especially  insects,  as 
delight  in  a  dry,  sandy,  hot  country,  particularly  such  as 
are  predaceous  in  their  habits.  America^  on  the  other 
hand,  exhibits  quite  an  opposite  character.  It  is  long, 
and  comparatively  narrow ;  surrounded,  and  almost  di- 
vided into  two  continents,  by  immense  circumfluent 
oceans ;  watered  every  where  by  rivers  and  lakes  that 
emulate  seas :  in  some  parts  covered  by  interminable 
forests ;  in  others,  intersected  by  ridges  of  the  lofHest 
mountains.  These  circumstances,  except  in  its  Llanos, 
Pampas,  or  table-land,  give  a  general  character  of  hu- 
midity to  its  atmosphere,  and  fit  it  particularly  for  the 
production  of  a  vast  variety  of  peculiar  plants,  and  for 
the  residence  of  numerous  and  peculiar  phytipbagous 
insects  and  other  animals  ^.  Midway  between  these  two 
continents  lies  a  third  (for  so  the  vast  island  of  New 
Holland  may  be  denominated),  which  presents  new  feia- 
tnres  in  its  general  aspect,  and  consequently  new  forms 
both  in  its  Flora  and  Fauna,  mixed  with  many  old  ones 
parallel  to  those  both  of  the  new  world  and  the  old. 
Perhaps  Europe  and  Asia,  with  several  that  are  peculiar, 
agree  more  in  their  animal  productions  than  the  con- 
tinents just  described. 

'  liatr.  Geograph,  Sec.  18—. 
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Let  US  next  particularize  a  few  of  the  peculiar  types 
that  distinguish  particular  continents  and  countries.  The 
genera  Manticora^  Graphipterusy  Glaphyrus,  Eurychora^ 
Pneumora^  Masarisy  and  many  others,  are  peculiar  to 
Africa.  In  Asia  alone  we  find  Mimela  ^,  Euc/dora^ 
Colliurisy  Catascoptis  *^,  Apogonia  \  a  peculiar  type  of 
HariUf  &c.  In  America,  jigra,  Galerita^  Nilio^  another 
type  of  Horioy  Tetraonyx^  Rutela^  Doryphora^  JkmuSy 
Erotylusy  Scotinus%  Cupes,  Corydalis^  Labidus^  Hdi- 
coniuSi  Castniay  &c.  And  in  New  Holland,  HeUuo^  £k- 
phastomuSi  Anoplognathus^  Diphucephala^y  CeraptervSy 
Helens^  Adelium,  Notocleaj  Achilusy  T/iyrinuSy  Nyctero- 
biusy  &c. 

The  countries  bordering  upon  the  Mediterranean,  the 
Black,  and  the  Caspian  seas,  agree  in  producing  similar 
insects.  These  countries,  and  the  Cape  of  Grood  Hq)e 
though  so  distant  from  them,  appear  to  be  the  principal 
seat  of  Heteromerous  Coleopterayot^e  genera  Lixus  and 
Brachycerusy  and  of  the  conical  Buprestes  ^.  But  the  in- 
sects of  Guiana,  on  one  side  the  Cordilleras,  differ  from 
those  of  New  Granada  and  Peru^n  the  other ;  and  simi- 
lar differences  are  observed  in  other  neighbouring  coun- 
tries separated  by  natural  boundaries. 

iii.  Another  head  connected  with  the  topographical 
distribution  of  insects  relates  to  their  representation  of 
each  other.  Here  we  may  observe,  that  some  insects  re- 
present each  other  only  in  their  form  ;  others  also  in  their 

•  lAnn.  Trans,  xiv.  t.  ill/.  4.  »  ffor.  ErUom.  147. 

•  Linn,  Trans,  ubi  supr./.  1. 

•  Ibid.  xii.  t.  lad./.  9.  •  Ibid./.  14. 

•    '  To  this  genus  belong  Melolontha  aurulenta.    Ibid.  400 ;  and 
Jf.  serieea.  Ibid.  463.  «  Latr.  GeograpIL  7, 
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Junction  ;  and  others  in  both.  I  shall  give  some  instances 
of  each.    In  Brazil  there  is  a  group  of  petalocerous 
beedes  {Chasmodta),  one  of  the  RtUelida^  which  in  New 
Holland  has  a  representative,  as  to  formy  in  one  of  the 
Cetoniada  {Schizorhina  »),  which,  having  soft  mandibles, 
must  have  a  different  function : — it  is  to  be  observed, 
however,  that  these  insects  appear  to  approach  each  other 
in  the  series  of  affinities.     Again,  the  Carabidce  may  in 
the  same  country  be  said  to  have  a  representative  in  the 
remarkable  heteromerous  genus  Adelitm  *>,  which  is  al- 
together an  analogy.     Others  are  representative  only  in 
ihtvt  fimction.     The  general  function  of  insects  is  to  re- 
move nuisances  and  to  check  redundances^ — the  sapro- 
phagous  tribes  do  the  one,  and  the  thalerophagous  the 
other.     In  going  from  the  poles  to  the  line, — in  propor- 
tion as  the  heat  increases,  the  quantum  of  work  of  both 
kinds  increases ;  and  new  forms  are  either  added  to  the 
old  ones,  so  as  to  increase  their  momentum;  or  new 
ones,  more  powerfully  talented,  replace  the  old  ones,  and 
act  in  their  stead :  thus  we  see  a  gradual  and  interesting 
change  take  place  in  proportion  as  we  approach  the 
maximum  of  heat  and  of  insect  population.  At  the  Cape, 
the  universal  CicindeUe  are  aided  by  Manticora;  in  North 
America,  the  Silphidce  by  a  new  group,  the  type  of  which 
is  Silpha  Americana  (Necrophila^  K.MS.) ;   in  South 
America,    Copris  by  Phanaus*     Again:   Colliuris  and 
Drypta  of  the  old  world,  in  the  new  give  place  to  Cte- 
nostoma  and  Agra.  The  honey  and  wax  of  Europe,  Asia^ 
and  Africa,  is  prepared  by  bees  congenerous  with  our 

*  Cetoma  atropunctata  and  Broturm  of  lAfin,  Trans,  (xii.  464. 
U  xxiii./.  6.)  belong  to  this  genus. 
^  Lim.  Trans,  xii.  t,  xxii./.  2;  t  xxiii./.  7. 
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oommoo  hhre-bee  (Apis) ;  while  in  America  this  genus 
is  not  fonnd  as  a  native,  but  is  replaced  by  IdeliponanxA 
Trigona  *  ;  and  in  New  Holland  by  a  stffl  different  bot 
undescribed  type.  The  Meldon^Uda  and  EtOdidai^t 
the  old  and  new  world  appear  to  have  their  work  doBe 
in  that  country  by  the  brilliant  and  numerous  Anopl(h 
gmathida.  Tlie  Rhipicera  of  Brazil  is  of  a  different  type 
finom  that  of  New  Holland.  The  singular  genus  Ov- 
mtatocheUm  of  North  America  has  its  representative  in 
Afirica  in  Oenuckus  \  The  Lueani  of  the  rest  of  die 
world  give  place  in  New  Holland  to  Lamprima  and  B^ 
sonotus. — I  could  produce  a  much  greater  number  of 
examples,  but  these  are  sufficioit  to  explain  my  meao- 
ing. 

Having  thus  given  you  some^  though  an  imperfect  86* 
count,  erf*  the  geographicdl  distribution  of  insects,  I  am 
next  to  say  something  concerning  their  local  distributioQ 
in  any  district,  or  their  favourite  haunU  /  a  knowledge 
of  which,  with  respect  to  those  of  our  own  country,  is  in- 
dispensable to  the  collector. 

Hie  surfiu;e  of  a  country  consists  either  of  mountains, 
hills  and  valleys,  or  of  plains.  It  is  diversified  by  forest 
wood,  or  copse ;  and  watered  by  rivers,  rivulets,  lakes, 
and  pools.  Hiose  parts  that  are  not  clothed  with  wood 
are  either  open  or  inclosed,  forming  grassy  downs,  heaths, 
pastures,  meadows,  morasses,  and  arable  land.  Tie  so3 
also  is  equally  various : — ^we  find  day,  loam,  marl,  dalk, 
vegetable  mould,  moor,  sand,  &c  Hie  mountains  and 
hills  are  either  covered  with  a  stratum  of  soil,  or  are 

*  Latreille,  GS<^aph.  Stc.  10. 

*  Linn,  Trant,  xiv.  569. 
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rodcy  and  bare ;  the  arable  lands  are  divided  by  living 
or  dead  fences,  the  latter  formed  of  varions  materials, 
—or  else  diey  are  op^i,  and  the  property  only  marked 
cot  by  grassy  balks,  &c.  All  tiiese  places  dx>and  in 
shrubs  and  plants';  some  local,  and  some  generally  distri- 
boted.  But  beades  the  land  and  its  Jresh  waters,  we 
must  look  also  to  the  seoj  and  its  sandy,  pebbly,  or  rocky 
sh(M^  and  the  sea-wrack  that  is  cast  up  upon  them ;  the 
eUuaries  that  receive  its  tides ;  the  brackish  waters  and 
saline  marshes  in  its  vicinity.  All  the  above  places,  when 
opportuni^  serves,  the  Entomologist  should  explore,  for 
in  almost  all  he  will  find  peculiar  kinds  of  insects. 

As  mountains  and  hiUs  have  usually  their  own  Flora, 
the  insects  appropriated  to  alpine  plants  can  only  be  met 
with  where  the  pabulum  is  found.  Here  also  those  ncnrth- 
em  insects  that  are  impatient  of  a  warmer  climate  will 
take  their  staticm,  if  they  migrate  to  the  southward  *• 
The  predaceotts  beetles  likewise  sometimes  firequent  a 
mountainous  district*  Carabus  glabraius  was  first  taken 
by  Professor  Hooker  on  Ingld3orough ;  and  probaSly, 
tf  the  Wekh  and  Scotch  mountains  were  duly  investi- 
gated by  an  Entomologist,  many  novelties  would  reward 
his  toils.  Hie  mtteys  and  plaint^  especially  those  of  a 
sunny  exposition,  abound  in  insects.  When  the  heat  of 
the  atmosphere  indisposes  you  for  motion,  you  will  find 
it  no  improfitable  or  unpleasant  employment,  lying  on 
the  grass,  to  search  for  minute  beedes,  which  you  will 
diere  find  coursing  about  amongst  the  tufts  and  roots  of 
tile  herbage.  Thus  you  may  procure  many  of  the  Pse^ 
laphicUe,  which  you  would  not  otherwise  meet  with.  Even 

'  See  above,  p.  496. 
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when  the  grass  is  grown  up,  insects  are  fond  of  alighdag 
upon  its  spikes,  and  thence  drop  or  run  to  the  ground. 
Should  circumstances  ever  carry  you  abroad  to  the 
steppes  or  grassy  plains  of  Tartary,  or  to  Hungary,  you 
would  find  there  two  or  three  species  of  the  singular  ge- 
nus Lethrusy  which  burrows  in  the  soil.  Every  hole  is 
inhabited  by  a  male  and  female;— from  it  they  issue  to 
attack  the  plants  or  vines;  and  having  cut  out  the  heart 
of  a  plant,  go  backwards  like  a  crab  with  the  prize  to 
their  burrow.  At  the  time  of  pairing,  sometimes  violent 
battles,  encouraged  by  the  female,  take  place  between  the 
male  and  a  stranger  of  that  sex  desirous  of  admission, 
which  cease  only  with  the  death  or  flight  of  the  stranger** 
The  vicinity  and  borders  oi*woods  generally  abound  in 
insects  of  every  Order;  and  if  you  proceed,  as  hereafter 
directed,  will  furnish  you  with  numerous  prizes,  espe- 
cially of  Lepidoptera.  Here  alone  you  can  meet  with  the 
purple  emperor  butterfly  {Apatura  Iris);  and  if  property 
equipped  you  may  readily  secure  him. 

The  waters  yon  will  find  nearly  as  prolific  in  insects  as 
the  land.  In  them,  amongst  the  beetles,  you  may  expect 
to  meet  with  Dt/tiscusj  Haliplus,  Palobius^  Ht/ph/chvSi 
HydroporuSi  Noterus,  Colymbetes^  and  other  Dytiscida; 
the  Gyrinif  Hydrophili^  HydrcemCy  Elophori^  &c. :  under 
stones,  the  Elmis ;  and  in  the  mud,  the  Pami  and  He- 
teroceru  Some  Spharidiada  are  also  aquatic :  I  have 
taken  more  flian  once  Cercyon  hcemorrhoidale  firom  the 
under  side  of  a  piece  of  wood  immersed  in  a  canal  ^ 
Even  a  few  of  the  weevil  tribes  are  to  be  met  with  in 

*  Fischer,  Entomogr,  Rust,  i.  135. 

^  From  finding  it  in  water,  Fabricius  considered  this  insect  as  a 
HydrophiltUf  but  it  is  a  true  Cercyon, 
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water.  Imus  parapUcticus,  Tam/sphfrus  Lemna,  Bo- 
gom  airirosiriSf  are  of  this  descriptioD.  A  species  of 
Ceutorh/nchm  of  Germar's  third  family  (C.  Naiator  K.) 
mms  welL  On  aquatic  plants  you  must  look  for  Helo- 
des  and  the  splendid  Danada^  which,  living  on  sub- 
merged shoots  and  roots  of  these  plants  in  their  larva 
state,  continue  to  attend  them  when  perfect  Amongst 
the  Eutrechma*9 — Elaphrusj  Notiophilusy  and  Bembu- 
dium  frequent  humid  places,  as  the  banks  of  rivers  and 
ponds ;  and  in  such  a  station,  under  the  roots  ot  Potent 
tiUa  anserina^  Pdygonum^  &c.  if  you  should  be  fortunate 
enough  to  find  Omophron  limbaiumj  which  connects  the 
Euirechina  with  the  Euneehinc^  you  will  make  a  valuable 
addition  to  the  list  of  British  insects.  In  the  waters 
also  you  vidll  meet  with  many  Heteropterous  Jlempterag 
as  GerrtSy  Hydromeh'Oj  and  Velia^  andallthe  Hydrocorisa 
or  water^bugs.  On  aquatic  plants  the  larvae  of  some  Le^ 
pidoptera  feed,  as  Hydrocampa  straiiotata^  potamogata^ 
&c  Those  also  of  the  Trichoptera  must  be  soi^ht  for 
in  the  water :  and  if  you  should  feel  inclined  to  see  an 
interesting  collection  of  their  very  curious  cases^  Mr. 
Sheppard  of  Wrabness'can  gratify  your  curiosity. 
Though  few  or  no  Hymenoptera  frequent  this  element, 
vast  numbers  of  Diptera  are  there  alone  to  be  met  with 
in  their  preparatpry  state,  particularly  the  gnats.  We 
learn  from  Humboldt  a  curious  fact  with  respect  to  those 
of  South  America,  or  the  Zancudos  /  that,  with  some  ex- 
ceptions, these  pests  do  not  frequent  those  rivers  caUed 
by  the  natives  black  waters,  but  only  those  which  they 
name  white  waters  \.     Of  the  Aptera,  the  genera  Hy^ 

I      •  Sec  above,  p.  401.  "  Personal  Narrat  E.  T.  v.  91—. 
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drackna^  Eyhm  and  Limnochares  are  purely  aqottic 
Several  spiders  will  walk  over  the  water ;  and  one  qiedes 
{Argyroneta  aquatica)  inhabits  it  K  The  stagnant  waters 
in  your  vicinity  will  produce  different  q^ecies  bomnoh 
fling  ones*  Thus  Haliplus  deoatus^  &c  inhabits  only  d&e 
lattei'f  while  the  majority  of  the  Dytisddie  abound  most 
in  ^^  former :  the  more  minute  ones  may  be  sought  for 
with  success  amongst  the  duckweed  that  covers  a  pod. 
I  do  not  recollect  finding  any  insect  in  waters  absolutely 
saU^ ;  but  brackish  waters  produce  peculiar  species:  in 
these  only,  Hydrcsna  marina  occurs ;  and  many  of  those 
large-eyed  Cimicida{Acantkia\  as  A.  saUatoriay  littoralis, 
and  Zostera  occur  in  places  where  salt  water  has  been. 
Latreille  observes,  that  the  genus  ,AW/ia  is  to  be  met 
with  only  where  the  s<m1  is  impregnated  with  saline  par- 
ticles, or  where  the  speciesx>f  the  genus  Salsola  abounds 
Heaths^  though  they  do  not  afford  numerous  insects, 
bave  their  rarities.  Cicindela  ^Ivatica^  CaraJbus  nitens 
and  arvensisy  frequent  them,  and  are  not  elsewhere  to  be 
seen.  Cttrculio  nehdesus  is  also  to  be  fi>und  on  them,  m 
places  where  the  turf  has  been  peded ;  and  some  scarce 
Lepidoptera.  In  their  vicinity,  in  sunny  sandy  banks, 
some  of  tiie  rarer  Ammophike  and  PompiU  may  be  taken; 
and  it  is  here  only  that  I  have  ever  met  with  Panurgus^. 
Meadaaos  and  pastures  are  not  to  be  neglected.  Early 
in  the  year,  when  they  are  yellow  with  the  blossoms  of 
Ranunculus  bulbosusy  Leontodon  Taraxacum^  &C.,  many 

•  Sm  Vol.  I.  p.  470—. 

^  A  species  of  Gyrlnm  (G,  Viola  aquatica),  described  by  Modeer 
(Linn.  SysL  Nat  Ed.  Gmel.  i.  161S.  n.  9.)»  is  said  to  inhabit  tf<{ 
water. 

•  Geograph.  &c.  6.  *»  Apit\  a,  Moru  Ap,  AngL  ii.  178-. 
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minate  beetles,  and  not  a  few  Hymenoptera  and  Diptera^ 
frnjnent  them.  Morasses  also  have  their  peculiar  insects* 
In  these  yon  will  meet  with  some  of  the  scarcer  Etdrc' 
eima ;  as  Chktnia  kolosericea  and  nigricamiSf  Bkthisa 
mulitjmnctaiajyBxionsBembidia^&c.  In  this  kind  of  dit* 
trict  in  the  Isle  of  lUy  4?^^^  I'^'^^V'^  has  been  taken, 
and  that  scarce  and  beantifiil  bntterfly  lAfcana  Virgau^ 
rea.  Where  land  is  ctdtivaied  the  Entomologist  as 
wdl  as  the  fanner  may  expect  a  harvest.  Insects  in 
general  are  fond  of  perching  on  the  summit  of  a  Made  of 
grass  or  com;  and  many  minute  ones  may  be  taken 
coiirsing  about  in  the  ears  of  the  latter :  some  to  derour 
^Jungitti  that  infest  the  grain,  as  Phatacrus  eorruscus 
in  Reticularia  Segetum  /  others  to  attack  the  grain  itself, 
as  CeeidoTmfia  Triticii  others  to  destroy  these  destroyers, 
as  three  little  parasites  belonging  to  the  Ckakidiies  ^. 
Bat  I  have  already  mentioned  most  of  those  insects  that 
are  to  be  expected  in  such  situations^:  I  shall  therefore 
only  further  observe,  diat  upon  barley  particularly  you 
wiU  meet  with  the  species  of  Latreille's  genus  Cephas. 

With  respect  to  soib,  those  that  are  light  appear  to  be 
most  pn^ific  in  insects.  Warm  sandy  banks  are  fre- 
qnaited  by  CicindelacampesMsj  Opairum  sahndoswn^  He^ 
lops  quisquiUuSj  &c. :  in  them  (when  of  a  soutb^n  aspect) 
Jmmqpkike^  Pompili^  and  numerous  Hymenoptera  nidifi- 
cate. Chalk  also  attracts  various  insects.  LatreiUe  ob- 
serves, that  the  Ldcini^  Papilio  Ckapaira^  several  species 
^DasyteSj  and  some  Lamite^  delight  in  this  kind  of  soil  ^ : 
— b  my  own  neighbouriiood  I  have  observed  Polyoma 
matus  Coryion  principally  in  chalk-^pits.     One  of  these 

'  Umk.  Trant,  iv.  30—.  v.  96—.  <.  iv.         *  Vol.  I.  Letteii  VI. 
'  Geograph.  &c,  6. 
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pits,  under  a  wood  in  an  adjoining  parish,  has  produced 
me  several  valuable  insects.  Here  I  took  Apion  ebeninum^ 
Orobitis  globosus^  a  new  species  oi  Efkssthetusj  several  of 
the  rarer  Pselaphida  and  Choleocej  and  ChatojAona 
cretifer  before  noticed  *.     I  do  not  mean,  however,  that 
all  these  are  properly  cJudk  insects;  but  they  M  into 
these  pits,  where  they  are  readily  discerned,  from  the 
contrast  of  their  colours  with  the  whiteness  of  the  chalk. 
By  watching  attentively  the  bottom  of  one,  vast  numbers 
in  a  warm  day  may  be  taken  when  they  fall  or  aredimbing 
upwards.     Of  aU  soils  clay  offers  the  fewest  inducements 
to  the  Entomologist,  who  will  lose  both  his  time  and 
labour  in  a  clay-pit ;  while  hi  one  of  sand,  chalk,  or  marl, 
they  will  usually  not  be  mispent.     Vegetable  earth  also 
affords  a  harbour  to  various  larvas^  and  the  pupse  of 
many  nightfliers  amongst  the  Lepidoptera,  by  digging  in 
it,  especially  under  trees,  may  be  obtained.     Even  the 
bare  rocks  have  their  insect  frequenters  that  take  shelter 
in  their  fissures ;  and  in  the  early  part  of  your  career 
especially  you  should  always  turn  over  large  stones,  as 
beneath  them  many  of  the  Harpalida  and  other  Eutre- 
chiaa  frequently  lie  hid :   and  in  this  situaticm,  both  in 
Suffolk  and  Sussex,  Lomechusa  emarginata^  one  of  oar 
scarcest  Brachyptera^  has  been  taken.     Old  trees  alsts 
and  planks  that  have  laid  long  without  being  moved, 
often  afibrd  a  shelter  to  many  of  the  minute  CoUaptera; 
as  Pselaphida^  AleocharicUe,  Cryptophagiday  Stymnida, 
&c     Live  fences,  especially  when  the  hawthorn  is  in 
blossom,  and  where  trees  are  also  intermixed,  are  attend* 
ed  by  innumerable  insects  of  almost  every  descriptioo; 
and  even  the  black-thorn  will  present  you  with  one  of 
»  Vol.  II.  p.  255. 
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our  most  splendid  weevils  {Bhynchites  Bacchus).  Dead 
feDces  are  almost  as  fertile  in  insects  as  living  ones.  In 
gatesj  postSf  rails,  and  other  tiwiber  virhen  felled,  the 
timber-devouring  tribes  take  their  station : — ^between  the 
bark  and  the  wood  are  the  BostrichicUe;  in  the  wood 
itself  the  AncbicUje  and  the  Capricorn  beetles.  Here 
abo  you  may  meet  with  many  Hymenopteray  which 
either  devour  timber  or  nidificate  in  it,— as  the  Siricida, 
Chelostoma,  Trypoxykm,  Sapyga,  and  several  Diptera. 
In  the  decaying  hedgestakes  and  sticks,  where  the 
Spfueria  decorticans  has  turned  off  the  bark,  you  may 
meet  with  AtUhrtbusbrevirostris  ;  with  A.  latirostris,  and 
other  beetles,  in  S.  Jraxinea :  and  A.  aJbinus,  which  I 
have  more  than  once  captured  as  it  was  emerging  from 
the  fissure  of  a  gate-post,  probably  feeds  on  some  in* 
temal  fungus.  The  grassy  balks  that  separate  open 
fidds  usually  abound  in  umbelliferous  plants,  which  are 
attended  by  numerous  Hymenoptera  and  Dtptera,  par- 
ticularly by  the  various  species  of  the  splendid  tribe  of 
Cktysida  :  and  the  grassy  banks  of  fences,  where  the 
aspect  is  sunny,  are  generally  bored  by  a  variety  of  in- 
sects of  the  former  Order,  to  prepare  a  nest  for  their 
young.  Andrenidie  and  NomadidiB  particularly  select 
this  situation,  the  latter  probably  depositing  their  eggs 
in  die  burrows  of  the  former  *.  By  watching  these  places 
m  the  spring,  you  may  perhaps  have  the  good  fortune 
to  ineet  with  a  Shflops.  It  is  singular,  that  some  insects 
choose,  for  their  own  residence  or  that  of  their  young, 
the  hardest  and  most  trodden  pathways.  Thus,  some 
ants  will   build  their  subterranean  i^artments  under 

^  These,  as  well  as  Melecta,  are  probably  a  kind  of  CuckotV'he& 
Mon*  Ap.  Angl,  i.  150. 
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gravel  walks ;  and  so  do  many  species  of  the  gemii 
Halietus  *,  the  habits  and  economy  of  which  have  been 
so  ably  detailed  by  M,  Walckenaer  ^ :  Cerceris  also»  and 
other  Hymenopteraj  will  choose  such  places, 'however 
public,  for  the  site  of  their  nests  or  burrows.  The  ground 
is  so  consolidated  by  the  constant  foot,  that  they  pn^ 
bly  find' such  situations  spare  them  a  world  of  labour,  and 
therefore  in  their  choice  balance  one  inconvenience  by 
another. 

Though  the  sea  itself,  I  belieye,  produces  no  true  nh 
sects,  yet  there  are  many  that  constantly  or  occasioiudly 
haunt  its  shores.  On  the  sand-hills  of  the  Norfolk  coast 
I  found  JEgialia  globosa  and  Cicindela  hfbridtu  CeuUh 
rhynchtts  horridus  inhabits  thistles  that  grow  near  the  sea. 
Under  the  Zostera  and  Fucij  (cast  up  both  on  its  beach 
and  the  shores  of  estuaries,)  many  peculiar  species  of 
Cercyon,  several  Aphodii,  and  numerous  Br€uJa/pUra^ 
may  often  be  found.  In  this  situation  the  tare  and 
singular  Bledius  armatus  has  been  taken.  At  certain 
seasons  of  the  year  the  beach  and  environs  of  the  sea  aie 
covered  by  many  species  of  CoccineUay  which  seem  to 
bend  their  course  thither  from  the  inland  coontiy,  as  if 
they  were  about  to  emigrate  ^.  When  the  weather  is 
fine  and  the  tide  begins  to  retire,  at  the  Hoe  of  its 
highest  rise  I  have  taken  on  the  eastern  coast  a  varied 
of  insects,  and  amongst  the  rest  Anonuda  Frischiu  Hie 
inundations  of  rivers,  except  in  the  depth  of  winter, 
always  bring  a  number  of  these  little  creatures,  i^ich 
float  on  the  surface  on  bits  of  stick,  weeds,  &a ;  and 
where  they  deposit  these  articles  when  the  water  begins 

•  Melitta  **.  b.  Mon,  Ap,  AngL  i.  138—. 

^  Memoir es  sur  le  genre  Halicte.  *  Vol.  1L  p.  9. 
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to  subside^  you  may  generally  reap  a  plentiful  harvest  of 
various  kinds. 

You  see,  now,  how  varied  is  the  scenery  to  which  the 
diversion  of  the  Entomologist  introduces  him ;  that  he 
is  never  out  of  his  way :  whether  on  bill  or  in  valley;  on 
upland  or  plain;  on  the  heath  or  in  the  forest;  on  the 
land  or  on  the  water ;  in  the  heart  of  a  country  or  on 
its  shores ; — still  his.game  is  within  his  reach.  But  in 
order  to  enable  him  to  pursue  it  with  greater  prospect  of 
success,  he  must  recollect  that  not  only  is«every  face  of 
the  country  to  be  explored,  but  both  the  plarUs  and  the 
animals  that  it  produces ;  and  that  he  must  not  turn  with 
disgust  from  even  the  carcase  or  the  excrement  of  the 
latter.  As  numerous  species  of  herbivorous  insects  feed 
only  on  one  kind  of  plant,  the  Entomologist,  when  he 
discovers  a  scarce  one,  should  examine  it  with  the  hope 
of  findii^  upon  it  a  scarce  insect.  Sometimes  it  nappens 
that  only  a  single  opportunity  occurs  in  a  man's  life  of 
seeing  certain  plants  growing  wild :  such  opportunities 
should  never  be  neglected.  Some  insects  also  inhabit  a 
plant  in  one  district  or  season,  and  not  in  another.  Thus 
the  most  beautiful  of  the  Apions,  A.  Limonii  *,  though  the 
plant  it  fiaeds  upon  usually  abounds  near  the  sea,  I  have 
discovered  only  oa  the  northern  coast  of  Norfolk;  and  an- 
other scarcely  less  beautiful,  but  mo^^e  minute  {A.  As^ 
iragaU  *>),  though  I  have  sought  for  it  year  after  year,  As" 
tragalus  ghfcipkyUus  being  abundant  near  me,  I  never 
found  but  once.  The  blossoms  of  plants  as  well  as  the 
leaves  must  be  inspected.  In  those  of  the  rose,  the  Ce- 
torUa  aurata  is  often  taken  ^ ;  and  in  the  bells  of  the  dif-  * 

*  Imn.  Trans,  ix.  78-.  /.  i./.  20.  ^  Ibid.  55.  /.  i./.  12. 

^  This  insect  does  not,  I  believe,  eat  the  petals  of  the  rose,  but 
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ferent  species  of  Campamda  various  bees  may  be  cap* 
tured  enjoying  a  luxurious  repose  *•  No  vegetable  pro- 
ductions abound  more  in  insect  inhabitants  than  the 
Fungi.  In  Agarics  several  Diptera  are  to  be  tak^  many 
Aleochar^Bj  Oaypori^  &c.;  in  Boleti,  the  various  species  of 
Mycetophagus;  in  the  arboreous  ones,  and  under  baric, 
more  than  one  kind  oi  Ipss  and  in  Aurictdaria^  as  wdl 
as  Boletus^  the  whole  genus  Cis.  Upon  Iwii^  Vertebrate 
animals  you  must  look  for  PuliceSj  Pediculiy  NirrrUj  Acari, 
and  many  Diptera^  as  (Estrus^  TabanuSf  Stomoxt/s^  and 
the  Pupipara  of  X>atreille ;  and  on  the  garden-snails  finr 
that  curious  genus  Drilusj  and  some  Acari\  The 
caterpillars  and  pupae  of  Lepidopteroy  &c.  will,  as  you 
have  heard,  furnish  you  with  numerous  ichneumoDs^ 
On  dead  animals  you  will  find  the  various  species  of  &{- 
phidce^  Nitidulidaj  DermestidiBy  &/rrhida:,  ChlolmdOf 
Staphilinida^  Muscida,  &c. ;  and  in  excrement,  varuNis 
ScarabceidcBy  Histerida^  Aphodiada^  S^haridiadOy  tbe 
Brachjfpiera  in  general,  and  several  Diptera  \  In  po- 
tresc^it  roots  and  fruits,  as  the  turnip,  tbe  cucumber,  &€., 
you  may  also  occasionally  meet  with  rare  Coleoptera, 

I  must  next  say  something  upon  the  seasons  of  insects, 
and  their  times  of  appearance.  Those  jdiat  collect  honqr 
and  pollen  are  generally  among  the  first  that  prodaim 
the  approach  of  spring;  and  their  appearance  may  be 
dated  from  the  blossoming  of  certain  trees  and  plants  of 
common  occurrence.    Other  plants,  accompanied  by  pe- 

-  lapi  the  nectar  it  produces.  I  have  seen  it  employed  upon  wounded 
trees  lapping  the  sap.  ■  Mon,  Ap.  Angl,  il  172.  257. 

^  See  above,  p.  491,  note  *. 
«  Bnd.  p.  219;  and  Vol.  L  p.  267—.  ^  Ilnd,  p.  266-. 


SXASONS  OF  INSECTS.  521 

culiar  insects,  blossom  later ;  and  so  on  till  we  arrive  at 
the  aatamn.  The  earliest  insect-season  commences  with 
the  flowering  of  the  saUcfm  {Salix  Caprea\  usually  ac- 
companied in  the  garden  by  that  of  the  crocus  and  the 
gooseberry.  Then  is  your  time  to  collect  many  species  of 
wild  bees  and  Diptera  not  afterwards  to  be  met  with : 
and  various  other  insects  now  begin  to  emerge  fix>m  their 
winter-^uarters,  or  are  produced  from  the  pupa.  An^ 
other  and  later  season  is  marked  by  the  general  blossom- 
ing of  the  butter-cup  {Ranunculus  bulbosus\  accompanied 
by  the  marsh-marygold  {Caltha  pahutris)  and  ladies'- 
smock  {Cardamine  pratensis);  when  you  may  hunt  the 
pastures,  meadows,  and  marshes' with  success,  and  take 
soBie  insects  that  do  not  show  themselves  later.  The  co- 
prophagous  insects  are  now  abundant.  Amongst  others, 
Aphodius  testudinariuSf  a  perfectly  vernal  species,  is  now 
only  to  be  taken,  and  usually  flying.'  A  third  insect-sea- 
son indicated  by  Flora,  and  a  very  prolific  one,  com- 
mences with  the  blossoming  of  the  hawthorn^  when  you 
must  desert  the  meads  for  the  inclosures.  At  this  time 
all  nature  begins  to  put  on  her  gayest  attire,  and  all  her 
insect  tribes  are  now  on  the  alert,  and  fill  the  air.  They 
are  almost  universally  attracted  by  the  sweet  and  lovely 
Uossoms  of  the  plant  just  named :  so  that  by  examining 
them  you  may  entrap  some  of  every  Order,  and  many 
that  durii^  the  year  will  appear  no  more.  Even  many 
of  the  saprophagous  insects  will  sip  nectar  from  these 
flowers.  The  umbelliferous  plants  proclaim  itie  fourth 
season  of  insects,  particularly  the  wild  carrot  and  parsnip. 
You  will  scarcely  ever  &il  to  find,  if  the  weather  is  ge- 
nial, Hymenopterous  and  Dipterous  insecU  of  various  ge- 
nera,— especially  such  as  have  a  short  tongue, — engaged 
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in  collecting  the  bonqr  from  those  plants.  Here  you 
may  take  some  of  the  rarer  Ourytida^  Crabnmidie,  Cer^ 
cerides,  &a,  and  occasionally .^BVen  Coleqptercu  The  lati 
insect-season  may  be  dated  from  the  general  flowmng 
of  the  Ihisile  tribe.  Whai  these  are  in  blossom  b  the 
best  time  of  all  to  collect  the  humUe-iees  {JBambus*)^  tiie 
leaf-cutter  bees  (MegachUe^)y  and  many  other  Apiaria, 
which  alone  by  their  long  tongues  can  inJsibe  the  hcmey 
and  collect  the  pollen  of  these  flowers.  The  male  ham* 
ble*bees  frequent  them  to  the  last,  and  often  seem  as  if 
they  were  intoxicated  with  their  sweets. 

But  perluq^s  you  may  prefer  considering  the  whole 
summer  appearance  of  insects  as  divided  into  three  prin- 
cipal seasons.  This  may  thus  be  done.  Their  vernal 
season  may  commence  Florente  Capreaj  and  end  FtoretOe 
Oayacantha:  Xhrnsummery  Florente  Oxyacantha  and^FZo- 
rentibus  Unibeliatu;  xyieif  auttmn,  Florentihus  UmbeBatis 
and  Florente  Carduo.  In  ihejir$ty  the  number  of  insecu 
will  be  daily  increasing  $  in  the  second  (which  is  the  har- 
vest of  the  Entomologist,  when  his  &je&  and  his  haiids 
ought  to  be  every  where),  they  will  reach  their  utmost 
complement:  and  in  the  thirds  th^  will  be  gradually  de- 
creasing in  number,  till  th^  generally  die,  or  go  into 
winter-quarters.  At  this  time  many  minute  Diptera  and 
Ichneumons  take  shelter  from  the  weather  in  the  windows 
of  oiur  ^artments.  These  seasons  will  not  always  exactly 
correspond  with  our  usual  reckoning,  and  take  place  at 
the  same  time ;  since,  being  r^ulated  by  our  varying  tem- 
perature, they  will  be  sometimes  sooner  and  sometimes 
later,  sometimes  longer  and  sometimes  shorter.  Though 
I  have  not  named  a  brumal  season,  because  insects  are  in 

•  Apis  ♦  *.  e.2.  K.  ^  Apii*  •.  c.2.  n.  K, 


SEASONS  OF  1NSSCT8.  S2$ 

winter  usually  torpid,— yet  some,  as  Diumea  Novembris^ 
CkeinuUobia  brumata^  and  many  Tiptdaria,  even  thea 
nuke  their  appearance. 

If  you  ask,  Whether  it  be  not  possible  to  regulate  our 
Entomological  seasons  by  the  appearance  of  insects  them* 
set¥es  ?  I  should  answer,  that  probably  this  might  be 
done;  but  that  fiirther  observations  seem  wanted  to  en* 
able  us  to  do  it  satisfiKtorily.  Perhaps  the  appearance 
of  Formica  rufd  beginning  the  business  of  the  year  might 
form  the  commencement  of  one  season;  the  flight  of  the 
orange*t4[>  butterfly  {PorUia  Cardanunes*)f  of  a  second; 
a  third  might  be  indicated  by  the  swarming  oiMeloUmtha 
vidgaris;  a  fimrth»  by  that  ofAmpAmaUa  soUUtiaUs;  and 
the  last,  by  the  appearance  in  numbers  oi  Aphodim  cili- 
arisy  which  in  the  autumn  fills  every  horse-droppii^ 

Some  insects  are  so  ephemeral,  that  they  are  to  be 
found  in  numbers  only  for  a  few  days,  and  then  disap- 
pear, for  that  season.  Of  this  description  are  the  Ephc" 
mera,  much  of  whose  history  has  been  detailed  to  you. 
Those  of  whidi  De  Geer  has  given  an  account  (JS.  vul- 
goto)  appeared  about  the  end  of  May  or  the  beginning 
of  June,  and  continued  about  ?i  fortnight^ ;  while  those 
which  Swammerdam  observed  did  not  come  forth  tfll 
the  middle  of  June,  and  lasted  only  three  days^.  The 
same  period  distinguished  those  of  which  Reaumur  has 
compiled  so  interesting  a  history,  but  they  did  not  show 
themselves  before  the  middle  of  August**.  My  kind 
friend  Mr.  Marsham  not  long  before  his  death  copied 

*  Butterfly  Collector' 9  Fade  Mecum^  66»  note*". 
»»  De  Geer  ii.  638—.  641—. 

'*  Swamm.  Bibk  Nat.  i.  Conf.  1 14  with  103. 

*  Reaum.  vi.  480—. 
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for  me  some  memoranda  he  bad  made  with  respect  to 
the  sudden  appearance  of  Cei'copis  bifasciata.  On  one 
occasion  the  white  dress  of  a  lady  sitting  upon  a  hay- 
cock wto  covered  by  these  insects;  but  on  the  following 
day  the  same  steps  were  taken  at  the  same  time  to  pro- 
cure some,  when  after  the  most  diligent  search  not  a 
single  one  could  be  found.  The  same  dreumstance  was 
observed  a  few  years  afterwards  by  another  friend  of  his. 
He  himself  was  of  opinion  that  the  insects  in  question 
were  then  migrating^. 

I  may  here  observe,  that  the  London  amateurs  have 
particular  seasons  for  collecting  moths.  For  the  imagii 
they  go  into  the  woods  in  Aprils  May^  Jime^  and  Odo- 
ber.  For  the  laroce  they  take  the  banning  oi  AprU^ 
Juncy  the  banning  of  Julyy  and  September.  They  dig 
for  pi^p{e  late  in  Jult/y  and  in  January  and  Februaty. 

I  shall  lastly  make  a  few  observations  upon  the  times 
of  action  and  repose  of  insects,  the  knowledge  of  which, 
as  far  as  it  can  be  obtained,  is  of  essential  use  to  the  m- 
dustrious  ccdlector.  Entomologists  have  divided  the  2>- 
pidopteraj  with  a  view  to  this  circumstance,  into  diurfud^ 
crepusctdcn'j  and  nocturnal  ^  or  butterflies  (Popt/ioL), 
hawkmoths  {Sphinx  L.),  and  moths  {Phalcena  L.).  These 
terms  may  be  applied  to  insects  in  generaL 

i.  Diurnal  insects  are  abundant  BtUterfiies  in  partir 
cular  fly  generally  at  no  other  time:  they  accompany  the 
sun  in  his  course^  and  before  he  sets  disappear.  Some 
other  Lepidoptera,  though  not  so  named,  are  day  insects: 
—such  are  the  ^gcenidcey  &c.  amongst  the  hawkmoths; 

•  Vol.  II.  p.  11. 
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and  amongst  the  moths,  Plmia  Gamrna^  the  Phtftometrcs 
solares  of  Haworth*,  and  some  others.  Numberless  Co^ 
leoptera  belong  to  this  section.  The  Donacut  fly  only 
when  the  sun  is  out  and  the  air  is  warm ;  they  are  then 
extremely  agile  and  difficult  to  take.  Some  Uoplia 
swarm  in  the  day  before  noon,  and  then  disappear^: 
most  of  the  tetramerous  beetles  also  appear  to  be  diur- 
nal The  LibeUulina  and  many  other  Neuropiera  may 
also  be  so  termed;  and  the  Hymenoptera  almost  uni- 
versally, with  the  sole  exception  of  the  FarmicicUe^. 
Amongst  the  Diptet-Cj  if  we  leave  out  the  Tipulmia^  the 
rest  will  be  found  for  the  most  part  to  belong  to  the  pre- 
sent section. 

iL  Crepuscular  insects,  strictly  speaking,  are  those  that 
appear  only  during  the  twilight,  whether  in  the  morning 
or  evening;  but  the  term  may  be  understood,  with  some 
latitude,  to  signify  all  those  insects  that  are  seen  only  in 
the  morning  and  evening,  though  after  sunrise  and  before 
sunset.  Of  these,  some  come  forth  only  in  the  mornings 
others  cmly  in  the  evenings  and  others  both  morning  and 
eoening.  My  memory  only  furnishes  me  with  a  single 
instance  of  an  insect  whose  principal  appearance  and 
flight  are  in  the  morning:  Catocala  nupta  I  have  often 
seen  flying  at  this  time,  about  six  or  seven  o'clock,  and 
never  at  any  other:  I  am  not  however  prepared  to  assert 
that  it  does  not  appear  in  the  evening  or  nighty  but  I 
have  then  never  met  with  it.  In  the  evening  more  par- 
ticularly you  hear  the  hum  of  the  dung-beetle  {Geo* 
irupes)j  which  Linn^  thought  the  pr<^ostic  of  a  follow- 
ing fine  day ;  and  of  the  swarms  of  Melolontha  vulgaris 

•  Lepidopt.  Britann,  263—.  »*  Linn,  Trans,  v.  25(L 

'  Vol.  II.  p.  95—. 
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and  AmphimaUa  tobtiiiaUs.  Then  also  many  other 
CcleopUra  are  in  tlie  air ;  espeeiallj  brfore  a  thunder- 
storm,  a  state  of  the  atmosphere  that  particiilarly  exdtet 
insects*  :  PHnus  imperiaUi  and  gemumus  I  have  nerer 
takai  except  under  these  drcomstances.  Then  die 
£^hemera  sport  in  the  air,  and  lead  their  mystic  dance. 
The  majcNrity  of  the  hawkmoths  are  then  too  on  die 
wing,  with  their  long  tongues  imbibing  the  nectar  of 
the  flowers  while  they  hover  over  them,  both  morning 
and  evening. 

til  In  the  night  the  main  body  of  the  motAs  take  their 
flight,  as  well  as  a  vast  number  of  Coleoptera  and  in- 
sects of  other  orders.  At  this  time  the  Elatta  and 
crickets  leave  their  hiding-places  and  run  about:  but 
the  other  GryUi  L.,,  though  th^  sii^  in  the  night,  fly 
only  in  the  day.  Then  also  the  Carabi^  like  beasts  of 
prey,  leave  their  dark  retreats, — in  this  difiering  from 
the  CidndeUe^  which  are  diurnal,— *and  prowl  idx>ut  to 
entrap  other  unwary  insects.  Then,  likewise,  the  femak 
glowworm  hangs  out  her  lamp  of  love,  and  the  male, 
led  by  it,  wings  his  way  to  her:  and  then  the  wate^ 
beetles  {Dytisd^  Gyrini^  &c.)  forsake  the  waves  and  be- 
come tenants  of  the  air. 

Could  we  with  certainty  discover  the  stations  in  whidi 
insects  ailer  their  excursions  take  their  reposcj  we  might 
captikre  many  that  we  now  search  for  in  vain.  Several 
of  dieae  stations  were  pointed  out  in  a  former  part  of  dm 
letter  where  I  detaikd  their  usual  haunts.  I  may  here 
add,  that  numbers  of  them,  when  reposing,  conceal  theai- 
selves  from  their  ^lemies  on  the  under  side  of  the  leaves 

■  See  above,  p.  tSi — . 
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of  trees  and  plants.  Moths,  especially  the  NoctuicUtf 
may  often  be  met  with  in  woods,  as  before  observed  % 
on  the  north  side  of  the  trunks  of  trees.  Mr.  Marsham 
related  to  me^  that  once  a  little  before  sunset,  observing 
over  his  head  a  nomber  of  insects  on  the  wing  moving 
on  in  one  direction,  he  caught  some  of  them,  and  they 
proved  to  be  Ijobia  minor.  Struck  with  the  circum- 
stance^ he  watched  them  several  evenings ;  and  on  on^ 
as  he  was  looking  about  a  melon-pit  for  insects,  he  saw 
these  little  animab  ahght  on  the  frame,  hastily  fold  up 
their  wings,  and  entering  under  the  glasses,  run  down 
its  sides  and  bury  themselves  in  the  loose  earth.  This 
he  observed  repeatedly.  The  onward  flight  of  these  in- 
sects was  therefore  evidently  their  return  from  their 
diurnal  cruise  to  tbeir  nocturnal  station. — ^This  happen- 
ed in  September. 

I  am,  &c. 

»  Vol.  II.  p.  217.    See  above,  p.  200. 
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ON  ENTOMOLOGICAL  INSTRUMENTS;  AND 
THE  BEST  METHODS  OF  COLLECTING, 
BREEDING^  AND  PRESERVING  INSECTS. 

rl AVING  in  my  last  letter  given  you  some  acoount  of 
the  haunts  of  insects,  I  now  proceed  to  describe  the  va- 
rious instruments  with  which  you  ought  to  be  provided, 
to  enable  you  to  collect  them ;  and  the  best  mode  of  em- 
ploying each.  The  Entomologist  when  he  makes  an 
excursion  should  have  three  principal  objects  in  view, 
for  which  he  ought  to  be  duly  prepared.  The  first  b  to 
find  insects,  the  next  is  to  catch  them,  and  the  last  when 
taken  to  bring  them  s(ife  home.  In  exploring  thdr 
haunts  he  must  also  recollect  that  some  will  be  reposing: 
others  Jeeding ;  others  walking  or  running;  others  Jtf 
ingi  others  swimming ;  others  lurking  in  various  places 
of  concealment,  and  in  different  states  of  existence;  and 
that  he  must  be  prepared  with  means  of  coming  at  and 
capturing  them  under  all  these  circumstances. 

1.  First  furnish  yourself  with  a  strong  knife  or  other  in- 
strument with  which  you  can  raise  the  bark  or  penetrate 
the  wood  of  any  tree,  when  circumstances  indicate  that  in- 
sects are  busy  below  the  one  or  within  the  other.  There 
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is  no  better  tool  for  this  and  other  purposes  than  Mn 
Samouelle's  digger,  which  consists  of  an  iron  five  inches 
long,  rather  more  than  one-third  of  an  inch  in  diameter, 
ibnning  a  curve  towards  the  extremity,  terminating  in  a 
lozenge-shaped  point,  and  strongly  fixed  in  a  wooden 
handle*.  With  this  you  may  not  only  explore  the  in- 
terior of  timber-trees,  but  grub  up  the  turf  under  them, 
and  examine  the  earth  for  the  pupse  of  Lepidoptera. 
When  your  object  is  merely  ikkis  latter  purpose,  a  po- 
tato-fork— ^which  is  better  than  a  spade,  as  it  will  seldom 
injure  the  pupss— will  be  your  best  implement. 

2.  Next  have  a  stick,  to  resemble  a  common  walking- 
stick,  sufficiently  stout  to  beat  the  branches  of  the  trees 
and  shrubs,  fitted  at  one  end  with  a  male  screw,  and  at 
the  other  with  a  female,  with  a  brass  cap  to  screw /over 
each  to  keep  the  dirt  frcHn  them.  Besides  this,  you  may ' 
carry  with  you  a  spare  piece  or  two  about  a  foot  long, 
properly  equipped  to  screw  to  it  when  you  want  to 
lengthen  it 

3.  Another  implement  must  be  a  bag-net^.  This  con- 
sists of  a  hoop  of  stout  brass  wire  about  nine  inches  or 
a  foot  in  diameter,  with  a  socket  to  receive  the  end  of 
your  stick,  or,  what  is  more  secure,  a  screw  to  fix  it  to  it, 
with  a  bag  of  gauze,  muslin,  or  fine  canvass,  about  twelve 
indies  deep,  sewed  round  it.  The  French  collectors 
use  a  net  of  this  kind,  in  which  the  hoop  is  formed  of 
two  semicircular  pieces  of  iron  or  brass  wire  hooked  to- 
gether at  one  end,  and  at  the  other  made  to  lap  over  the 
corresponding  piece,  and  pierced  to  receive  the  screw  at 


*  Entomologisft  Useful  Compendium,  t,  xi./.  6. 
^  Plate  XXIV.  Fig.  1. 
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one  end  of  your  stick.  When  not  employed,  they  doable 
the  hoop  and  conceal  it  under  the  vest;  th^  fix^toit  a 
mualin  bag  of  two  feet  long.    This  net  is  jnade  to  serve 
various  purposes.     With  it  they  catch  Lepidoptera  and 
other  Jfying  insects;  and  an  adr<Ht  cdUeqtor  by  givingit  a 
certain  twist  completely  doses  the  mouth,  so  as  to  preTent 
iife  esciq^  of  his  <»ptive&    Fixed  to.  a  very  long  pole 
(Mr.  Haworth  says  it  should  be  tvoenfy  or  tkiriifkei 
long^),  it  is  the  best  net  for  the  purple  emparor  buttelfly 
(Jpatura  Iris\    It  is  also  used  with  success  to  pusk  be- 
fore you  through  the  grass  of  meadows,- woods,  flbc,  and 
thus  often  displaces  iKum^ouainaects,  which.  fiilLintoat; 
— «very  now  and  tbea  it  i&  examined,  and  the  valuable 
captures  secured. .  The  comsnou  bag^iet  will  perform 
the  same. operations,  but  is  not;deq>  enough  for  j^xng 
insects,  r  If  you  lengthen  your  stick  before  youscrew  it 
on,  it  enables  you  to  brush  with  it  the  weeds  at  the  sides 
and  bottom  of  ditches.    This  em{doyment  of  brudung 
the  grass,  &c  may  be  carried  on  if  you  are  walking  with 
any  friend  i^ot  interested  in  Entomology,  without  mnch 
interruption  of  conversation.    For  this  last  op^ratbn — 
sweeping  the  grass,  &c. — if  you  wi  A  at  any  tune  to  de- 
vote a  morning  wholly  to  it,  you  will  find  a  net  invenied 
by  the  late  Mr.  Paul,  of  Staxstcm  in  Norfolk,.and  wUch 
he  employs  to  clear  his  turnips  oiHaltica  NenH>nat\  a 
very  useful  implem^t     The  accompanying  figure  ml^ 
give  you  a  better  idea  of  it  than  any  description^ ;  joa 
may  make  it  large  or  small  according  to  your  conveni- 
ence;  the  wider  it  is,-  the  greater  space  it  will  brush  at 


'  LepidopL  Brttam.  20.  •»  Vol.  L  p.  187. 

*  Plate  XXIV.  Fig.  3. 
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once.    When  your  object  is  a  moro  general  invett^a- 
tk»i,  the  biig-4ietj<i8t  described  if  prefcrabk^ 

4.  Scarcely  any  implement  seems  a  greater  favourite 
witb  Brittdi  collectors  dian  wbat  may  be  called  the^;!^ 
neiK  This  is  universally  employed  by  them  for  cap* 
txxting^fitfing  insects,  especially  Lepidaptera^  It  is  simi- 
lar to  what  is  called  a  bat*^awling  net,  and  should  be 
made  of  green  or  white  gauze  or  coarse  muslin*  The 
Jbrmer  colour,  as  being  less  visible,  is  most  proper,  for 
mathing  in  the  night  f  but  die  latter  is  best  for  the  d^, 
as  this  net  is  useful  to  hold  under  the  branches  of  trees 
and  shrubs  to  receive  the  insects  that  fall  when  th^  are 
beaten.  The  rods  for  the  net  we  are  considering, — which 
should  be  about  five  feet  long,  half  an  inch  in  diameter 
at  the  base,  and  gradually  tapering  to  the  end,— most  be 
made  of  some  tough  wood ;  each  should  consist  of  about 
four  joints  for  the  convenience  of  carriage,  and  each 
joint  should  be  fitted  with  a  socket  at  the  lower  ex«« 
tremity,  to  receive  the  top  of  the  joint  below  it:  the  ter- 
minal joint  must  dither  be  bent  into  a  curve,  or  fitted 
with  an  angular  socket  or  ferrule,  so  as  to  finrm  an  ol> 
tose  angle  witli  the  rest  <^the  rod^.  The  gause  which  is 
to  form  the  net^  being  cut  into  the  requisite  dmpe,  should 
be  welted  round,  except  at  the  bottom,  where  it  should 
hate  a  -deep  fold  or  a  bag  for  preventing  the  escape  of 
the  included  insects— ^in  order  to  form  a  slide  for  the 
rods  to  slip  in.  At  the  apex  where  they  meet,  a  few 
stitdies  should  be  set,  or  a  piece  <^  leather  sewed  in,  to 
pr^fvent  their  going  too  far.  At  the  bottcmi,  on  each 
ade^  two  strings  must  be  sewed  on  the  net,  to  receive 

*  Puts  XXW.  Fio.  4.         ^  Samouelle's  Compendium,  t.  xi./.  l,  2. 
2  M  2 
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which  there  must  be  a  hole  in  each  rod  about  six  inches 
from  the  bottom :  these  must  be  tied,  which  will  keep  the 
net  from  slipping  upwards.  When  you  go  after  moths 
And  other  insects  that  fly  in  the  nighi^  a  plan,  as  I  am 
told,  of  some  of  the  London  collectors  may  be  adopted 
with  advantage.  Cause  a  lanthom  to  be  made  with  a 
concave  back,  and  furnished  with  a  reflector :  this  roust 
be  fastened,  by  means  of  a  strap,  upon  the  stomach.  If 
you  hold  your  expanded  fly-net  before  this  (as  nocturnal 
insects  fly  to  tlie  light),  you  may  thus  entrap  a  considera- 
ble number.  In  sultry  summer  nights  also,  if  you  place  a 
candle  on  a  table  in  a  summer-house,  or  even  in  a  com- 
mon apartment,  and  open  the  windows,  you  will  often 
have  excellent  sport,  and  take  insects  you  might  other- 
wise never  meet  with. 

When  you  use  your  fly-net,  you  must  take  the  rods 
one  in  each  hand,  so  as  to  keep  it  extended ;  and  when 
you  have  brought  it  fairly  beyond  the  insect  you  are  pur- 
suing,— to  accomplish  which  you  must  be  upon  the  alert, 
—you  must  bring  the  two  sticks  together,  which,  if  you 
are  commonly  dexterous,  will  capture  your  prey.  This 
net  is  likewise  useftd  in  taking  wing^  insects  when  at 
rest  upon  the  ground,  by  simply  spreading  it  over  them. 
When  you  use  it  to  beat  into,  as  above  recommended, 
you  must  take  both  the  sticks  in  one  hand^  and  ex- 
tend it  by  crossing  them  as  much  as  you  can;  In  the 
absence  of  this,  a  common  umbrella,  or  even  a  sheet  of 
stiff  paper  which  you  may  carry  folded  in  your  podcet, 
are  no  bad  substitutes.  When  your  object  is  beating 
the  bushes^  bring  your  fly-net,  &c  rapidly  under,  the 
branches  you  mean  to  operate  upon,  or  the  insects  will 
fall  from  them  to  the  ground  before  you  are  prepared. 
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Under  this  head  I  may  mention  a  very  ingenious  net 
for  taking  Lepidoptera^  particularly  bulier/lies,  iuTented 
by  Dr.  Maclean  of  Colchester,  which  I  would  call  Mac^ 
lean*s  elastic  net.  It  is  constructed  of  two  pieces  of 
stout  split  cane,  connected  by  a  joint  at  each  end  and 
with  a  rod  which  lies  between  them,  in  which  a  pulley  is 
fixed ;  through  this  a  cord  fastened  to  the  canes  passes ; 
a  long  cane  with  a  ferrule  receives  the  lower  end  of  the 
rod  and  forms  a  handle ;  and  to  the  canes  is  fastened  a 
net  of  green  gauze.  Taking  the  handle  in  your  right 
band,  and  the  string  in  your  left,  when  you  pull  the  lat- 
ter the  canes  bend  till  they  form  a  hoop,  and  the  net 
q)pended  to  them  is  open ;  when  your  prey  is  in  it,  re- 
hx  the  cord,  and  the  canes  become  straight  and  close  the 
mouth  of  the  net,  keeping  them  close  with  your  left  hand, 
you  may  soon  disable  your  prey  with  your  righL  Dr. 
Maclean  has  scarcely  ever  found  this  net  fail. 

5.  Another  instrument  which  should  be  constantly  in 
the  hands  of  the  Elntomologist  b  the/orceps*.  This  is 
particularly  useful  for  catching  Dtpte)'a  and  Hymeno' 
ptera  chiefly  while  at  rest  on  the  leaves  and  flowers  of 
plants.  Both  these  tribes  are  usually  too  agile  to  be 
taken  by  the  hand  alone,  which  besides  without  this 
contrivance  would  be  exposed  to  the  stings  of  many  of 
the  latter.  The  leaves  of  the  forceps  should  be  octagonal^ 
five  or  six  inches  in  diameter,  and  covered  witli  green 
gauze,  or  rather  very  fine  catgut,  which  will  enable  the 
bead  of  a  lace*pin  to  pass  through  it.  You  must  direct 
your  artisan  to  make  the  joint  of  the  handle  nearer  the 
rbgs  for  the  finger  and  thumb  than  to  the  leaves,  or  the 
instrument  will  not  open  well.  An  old  pair  of  curling-^ 
•  Platk  XXIV.  Fig.  5. 
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irons^  might  be  made  into  yery  good  handles ;  but  the  hoop 
to  which  the  catgut  is  fast^ed  should  be  brass,  or  if  iron 
it  ought  to  be  painted  to  secure  it  from  rust  Somemake 
the  leaves  of  the  forceps  round;  but  when  an  insect  is 
perched  on  a  waU  or  any  oeyfM^o^  surface,  it  has  less  chance 
o(  escape  if  you  can  apply  a  straight  side  to  its  statioiL 
The  Gennans  use  a  much  longer  and  larger  in^trum^ 
of  this  kind,  having  leaves  of  ten  or  twelte  inches  in  dia* 
meter,  which  they  use  to  catch-Lepidcptera  when  setded 
on  plants.  When  you  aim  at  an  insect  with  your  for* 
cepsy  you  must  expand  the  leaves  as  mudi  a^  possibly 
and  cautiously  approach  your  prey;  and  when  within 
reach,  dose  them  upon  it  suddenly,  including  the  leaf  or 
flower  on  which  it  rests.  As  these  ar6  sometimes  bullqri 
and  prevent  the  instrument  from  shutting  xiosdy^-^^^kA 
the  included  insect  may  not  e6Ci^)e^  it  ifi  often  neoessaiy 
to  use  the  other  hand  to  bring  them  together,  when  die 
pressure  of  the  finger  and  thumb  soon  disables  it 

6*  As  the  waters^  whether  running  or  stagnant,  as  wdl 
as  the  earth  and  the  air,  teem  with  insects,  yM  nmit 
likewise  be  provided  with  a  net  of  a  diJBerentdescriptidB 
from  any  of  the  preceding,  that  you  mdjjbk  them  odt 
It  may  be  made  of  fine  canvass,  juist  daqpieaoagh  to  p^ 
vent  the  insect  from  jumping  out,  askd  fastened  to  a  bnas 
hoop  five  or  six  mches  in  diameter,  not  peifectly  ctioh 
lar,  buthavitig  the  s^rment  of  a  drde  cat  off  antenoFl^i 
so  that  it  will  apply  well  to  a  flat  vertical  sur&ce;  and 
fitted  posteriorly  with  a  socket,  to  receive  the  end  of 
your  stick ;  or,  what  is  bett^,  with  a  screm^  which  iriB 
securely  fiisten  it  to  it*.  .  In  using  this  n^  diftoot 

*"  Plat£  XXIV.  Fio.  2.    N.B.  The  net  in  represented  too 
in  thif  figure. 
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Ixodes  may  be  adopted.  Yon  may  either  wstch  the  mo- 
dons  of  an  mdividaal  msect^  and  secure  it  by  daitiog 
the  net  beyond  it  and  drawmg  it  towards  you;  or  by 
placing  it  qnietly  imder  it,  and  then  elevatilig  it  suddenly; 
or  youmay  push  your  nist  at  random  along  the  matgina 
of  the  poob  and  rivers  amongst  the  veeds»&c«;  amongst 
the  duck-weed  {Lemna)  on  their  surikce,  or  the  mud  at 
the  bottom ;  and  when  you  aamine  its  contents,  you' 
will  oft^i  find  vahiable  Clotures.  I  have  thus  sometimes 
got  rich  booty- in  the  most  unlikely  places^;*— sudi  as^ 
Hydreena  hngipalpiSf  and  aa  allied  nondescript  qpecies, 
&C. ;  and'  by  fishing  amongst  Zamcbellia  ptUUstriSj  Hi»* 
mama  Zoslene.  If  at  any  time  you  do  not  h^>pen  to 
have  your  water-i^t  with  you,  wilha  common  rake  you 
BH^  take  the  duck-weed  fi'om  the  surfiice  of  a.p<k>l,  and 
upon  exeminadoii  you  will  often  detect  amongst  it  many 
Bunnfee  water^ieetles. 

But  beskles  all  these  imj^mtots  you  will  find  your 
Jager  jand  thumb  B.  very  handy  forceps  when  insects  are 
slKtiimary  «r  walking  upon  the  ground ;  and  ^en  when 
flyings  minute  :onto  that  you  would  not  otherwise  meet 
with  -may  be  tsken  by  the  pakn  of  youi'  hand,  wetted 
with  aaUva,  if,  when  you  see  them  swarmii^  in  the  air, 
you  pass  it  to  and  fro  amongst  <  them*  When  such  are 
stationary,  or  moving  on  the  ground,' on  rails,  the  trunks 
ef  traes^  &c.j  the  fore^nger,  so  we^ed,  will  often  best 
secure  them :  but  if  they  are  pei'ched  on  a  summit  or  a 
vertical  sur&ce,  before  you'  approach  near  enough  to 
alarm  them  bring  forward  quietly  your  bag-net,  and 
hdd  it  so  that  they  may  fiill  into  it,  if  they  attempt  by 
fidling  to  escape  you.  Other  methods  of  entn^ping  in- 
sects may  also  be  pursued  with  success.    A  table-cloth 
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spread  on  the  grass  in  the  open  parts  of  a  wood  I  ha?e 
known  allure  several  scarce  insects:  a  lady's  white  dress 
is  equally  attractive.  An  old  mattress,  laid  at  night  upon 
a  grass-plat,  if  suddenly  reversed  in  the  morning,  will 
supply  the  Entomologist  occasionally  with  good  CoU- 
optera.  No  better  trap  for  the  Silphtd^e,  Dermestida^ 
&c.,  than  a  piece  of  carrion,  a  frog,  or  mole,  &c  The 
numerous  insects  that  inhabit  excrement  of  every  kind, 
especially  that  of  the  cow  and  the  horse,  may  be  best 
taken  by  immersing  their  pabulum  in  water :  for  this 
purpose,  let  a  boy  carry  a  spade  and  pail  to  the  scene  of 
action,  and  filling  the  pail  nearly  full  of  water  begin  the 
operation,  and  all  the  insects  lurking  in  the  submei^ 
dung  will  come  to  the  surface,  and  may  be  easily  taken. 
Another  object  of  the  collector  of  insects,  when  he  has 
once  entrapped  them,  is  to  bring  them  sa/e  home.  The 
Entomologists  on  the  Continent,  I  believe,  generally 
transfix  their  prey,  of  whatever  Order,  with  a  pin,  as 
soon  as  they  are  caught :  but  as  hard  ones,  such  as  Qh 
leopteroj  Hemiptera^  &c.,  may  be  destroyed  without  in* 
jury  by  immersion  either  in  spirits  of  wine  or  boiling 
water;  and  as  large  beetles,  if  transfixed  (not  to  mentimi 
the  unnecessary  cruelty  of  so  serving  them),  are  apt  to 
whirl  round  upon  the  pin  in  spite  of  any  precaution,  and 
injure  themselves,  and  destroy  other  insects  that  are  in 
their  way,  it  seems  best  to  kill  them  by  otiier  more  effeo 
tual  methods.  With  regard  to  those  that  would  be 
injured  by  immersion  in  any  fluid,  as  the  LepidopterOi 
Hymenopteray  Diptera^  &c.,  they  must  be  secured  as 
soon  as  takefi ;  and  after  having  disabled  them  as  mnch 
as  you  can  without  injuring  them,  by  pressing  the  trunk 
below  the  wings  with  the  finger  and  thumb,  they  should 
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be  transfixed  aiid  put  into  a  pocket-box  lined  with  cork.  ^ 
Some  use  an  oblong  deep  chip  one,  wi^  paper  pasted 
over  it,  and  lined  at  top  and  bottom,  the  top  being  con- 
venient for  setting  small  moths.  But  this  you  will  find 
not  easy  to  open  when  you  have  an  insect  in  one  hand ; 
and  it  is  too  deep  for  the  pocket  I  generally  use  a 
mahogany  one,  about  7i  inches  by  4  J  and  1^  deep  in 
the  clear^  corked  only  at  the  bottom,  and  opening  by 
pressing  a  spring,  which  can  be  done  with  one  hand. 
This  will  contain  as  many  of  the  above  insects  as  you 
will  usuidly  take  in  a  day's  excursion.  When  travelling, 
you  should  provide  yourself  with  larger  store-boxes,  to 
receive  at  night  the  ftuit  of  the  day's  hunt.  These  may 
be  18  inches  square  and  2\  deep,  corked  at  top  and  bot- 
tom; which  should  be  of  equal  depth,  and  fit  very  closely, 
to  keep  out  Acari^  &c.  Entomologists  have  recourse 
to  various  ways  of  bringing  home  insects  for  immersion* 
For  the  larger  ones,  you  must  be  provided  with  a  num- 
ber of  small  boxes,  the  lids  of  which  are  not  liable  to 
come  off  in  the  pocket.  If  it  can  be  done,  it  is  best  to 
have  only  a  single  insect  in  a  box.  If  you  have  several, 
those  that  are  predaceous  in  their  habits  will  probably 
devour  the  rest :  and  besides,  if  you  open  a  box  to  put 
in  otlter  insects,  generally  one  or  two  of  those  before 
imprisoned  in  it  will  make  their  escape.  It  is  best  to  put 
the  boxes  containing  an  insect  in  one  pocket,  and  the 
empty  ones  in  another.  If  your  boxes  are  numbered,  in 
a  small  memorandum-book,  which  you  should  carry  for 
the  purpose,  you  may  make  any  remarks  as  to  the  food, 
station,  and  habits  of  any  insect  you  may  take,  inserting 
against  them  the  number  of  the  box  or  phial  that  contains 
it,  and  it  will  be  ready  for  future  use.     For  the  smaller 
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beetles,  &c  a  number  of  pfaiab,  with  tbeir  rims  groimd 
down  and  the  mouths  well  fitted  with  coHes,  must  be  pro- 
vided ;  but  for  those  you  do  not  wish  to  keep  separate 
a  wide-mouthed  phial  filled  with  spirits  of  wine,  whidi 
soon  kills  them,  is  the  best  receptacle. :  I  haTefonnd^ 
when  at  a  loss,  a  piece  of  dder,  with  the  pith  taken  out 
to  a  sufficient  depth  at  each  end  and  each  month  sto|^)ed 
with  a  wooden  plug,  a  useful' insect  box.  As  mnDenns 
insects  inhabit  the  various  species  of  Boleti^  if  you,  go 
where  these  are  to  be  fowid,  unless  you  are  nverj  i^e 
person  and  expert  at  -climbing,  a  boy  with  a  short  ligbt 
ladder  will  be  no  useless  accompaniment. 

Something  may  be  said  in  this  place  upon  the  dtrst 
with  which  the  Entomologist  should  provide  himsel£  I 
shall  not  recommend  to  you,  in  imitation  of  the  insect* 
hunters  in  the  vignette  to  Reaumur's,  second  volume,  to 
put' on  a  bag-wig  and  a  vdvet  court-dress;  but  the  plain 
ftistian  jacket  with  side  tod  other  pockets  used  by  En* 
glisfa  sportsmen  will  very  wdl  suit  your  purpose;  onfy 
let  the  pockets  be  sufficiently  ample:  have  also  ah  inside 
one  fixed  on  the  lefii-hand  side  to  receive  your  fbroeps. 
You  may  also  have  a  bag  like  a  i^ootar's,  or  an  ang^s 
badcet,  which  may  c<»Btain  your  nets  till  you  want  to  use 
them.  With'  all  your  implements  about  you,  yoa  will 
perhaps  at  first  be  stared  and  grinned  at  by  the  vulgar; 
but  diey  will  soon  become  reconciled  to  you,  and  regaid 
you  no  more  than  your  brethren  of  the  an^  and  of  the 
gun.  Things  that  are  Unusual  are  too  often  esteemed 
ridiculous;  and  the  philosopher  who8et>bject  is  to  coBect 
and  stndy  the  wonderful  works  of  his  Creatob^  is  c&Oi 
regarded  by  the  ignorant  plebeian  as  little  short  <^  a 
madman. 
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Sucli  is  the  apparatus  to  be  provided  by  the  exHtomo^ 
Idgical  Nimrod :  it  is  not  ofteiv  however,  that  it  will  b^ 
necessary,  except  in  distant  excursions,  to  encumber  and 
disfigure  yourself  with  the  whole.     Even  in  this  pursuit 
biore  may  be  e£fected  by  a  judicious  division  of  labour, 
than  by  grasping  at  every  thing  at  once ;  and  your  ao" 
quisitaons  will  in  the  end  be  more  numerous,  and  your 
acquainttoce  with  than  more  intimate,  if  at  one  time 
you  devote  yourself  to  the  woods  and  hedges,  another 
to  the  plains  and  meadows,  a  third  to  any  heaths  in  your 
vicinity,  and  a  fourth  to  the  collection  of  aquatic  insects 
whether  from  stagnant  or  running  waters : — having  thus 
chosen  the  scene  of  action,  you  may  equip  yourself  ac*- 
cordingly.    You  will  of  course,  though  in  pursuit  of  a 
particular  description  of  game,  not  n^lect  to  seisse  any 
other  insects  that  fall  in  your  way ;  but  for  this  purpose 
it  is  unnecessary  to  be  always  provided  with  a  certain  in- 
strument.   Dr.  Franklin  used  to  say  that  a  man  would 
never  make  a  Natural  Philosc^her,  who,  in  performii^ 
his  experiments,  could  not  saw  with  a  gimblet  or  bore 
with  a  saw ;  and  so  we  may  say,  he  will  never  make  an 
expert  collector  of  insects,  who  on  occasion  cannot  fish 
with  bis  band  or  forceps,  use  his  hat  or  an  old  letter  to 
beat  bis  game  into,  or,  in  the  absence  of  btfxes  or  bottles^ 
contrive  to  secure  his  clotures  in  sttnall  pieces  of  paper 
twisted  up.    Sparrman,  when  at  the  Cape^  was  w<mt,-* 
to^  the  no  small  amazement  of  the  wondering  natives,  who 
took  him  foil  a  conjurer, — ^to  stick  his  impaled  insects 
round  the  outside  of  his  hat* :  and  though  I  should  not 
recommend  such  an  exhibition  in  a  civilized  re^n^  it 

*  Voyage  to  the  Cape,  i.  63.  Eng.  Trans. 
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has  often  struck  me  that  the  cavity  of  a  modem  hat»  if 
lined  with  cork,  might  be  made  a  very  useibl  rec^tade 
for  these  animals  in  a  long  excursion.  Indeed,  an  actife 
Entomologist  is  never  at  a  loss  for  an  apparatus,  but 
often  makes  his  most  valuable  captures  when  unprovided 
with  other  instruments  than  his  hands  and  eyes.  A 
careful  survey  of  the  trunk  and  branches  of  trees  and 
shrubs,  particularly  of  the  underside  of  their  leaves, 
seldom  fails  to  detect  many  a  lurking  moth  or  beetle^ 
which  may  be  transfixed  or  otherwise  captured  with 
litde  trouble  by  an  expert  hand.  In  this  way  an  inge- 
nious collector,  who  scarcely  knew  what  a  net  of  anj 
kind  was,  told  me  he  had  made  his  whole  collection, 
which  was  rather  extensive.  It  is,  in  fact,  only  by  thus 
detecting  them  when  reposing,  and  adroitly  shutting  them 
up  along  with  the  leaf  on  which  they  sit,  in  a  box,  that 
minute  moths  (whose  beauty  and  freshness  the  slightest 
handling  destroys)  can  ordinarily  be  taken  without  being 
injured*  The  boxes  containing  them  should  afterwards 
be  exposed  to  the  action  of  heat,  a  low  degree  of  which 
will  destroy  them. 

Enough  has  been  said  upon  the  best  modes  of  catching 
insects :— I  shall  next  attempt  to  give  you  some  further 
instructions  as  to  the  most  effectual  one  of  destroj/ing 
them  when  caught,  and  to  point  out  bow  you  are  to  pro- 
ceed with  them  after  they  are  dead.  As  I  sufficiently 
rebutted  the  charge  of  cruelty  in  a  former  letter*,  it  will 
not  be  necessary  to  enter  here  into  that  subject 

I  have  before  recommended  to  you  the  use  of  spirits 

'  Letter  H. 
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(^wine^  and  shall  here  repeat  my  recommendation ;  for 
after  several  years  trial,  I  am  of  Bohm's  opinion,  wha 
had  tried  it  nine  years  ^,  that  it  is  superior  to  any  other 
method ;  particularly,  because  it  not  only  e£fectually  kills 
the  insects,  and  they  may  be  put  together  into  it  while 
you  are  collecting,  if  you  hare  no  reason  for  keeping 
them  separate,  of  all  sorts  anil  sizes,  in  a  wide>-mouthed 
phial,  without  danger  of  their  devouring  each  other: 
but  when  you  come  home  wearied  with  a  long  day's 
hunt,  you  may  let  your  insects  remain  in  it  without  in- 
jury till  the  next  morning.  In  collecting  beetles  abroad, 
when  there  is  a  want  of  store-boxes  the  readiest  way  is 
to  put  them  into  a  wide-mouthed  bottle  or  jar  filled  with 
any  spirit,  and  send  them  home  in  it :  some  few  may 
lose  their  colours,  or  become  greasy ;  but  in  general  they 
will  receive  little  injury.  This  method  saves  room,  and 
avoids  the  risk  of  breakage.  The  derangement  which 
some  hairy  species  sustain  from  tliis  method  may  be  rea^ 
dily  repaired  by  brushing  them  with  a  dry  camel's-hair 
pencil. 

When  you  wish  to  take  the  insects  you  have  immersed 
in  spirits  out  of  the  phial,  you  must  strain  its  contents 
through  a  piece  of  muslin,  return  the  spirit  into  it  for 
future  tise,  and  spread  the  insects  separately  upon  blot- 
tbg-paper,  to  absorb  the  moisture  remaining  about  them. 
With  regard  to  such  as  you  have  in  boxes  or  phials  with- 
out spirit,  these  must  be  immersed  in  a  basin  of  boiling 
water.     First  empty  into  it  the  contents  of  your  boxes, 

•  lUig.  Mtig,  iiL  222.  Mr.  Stephens  however,  whose  experience 
is  great  in  the  best  modes  ofcollecting,  is  of  opinion  that  insects  that 
haye  been  immersed  in  spirits  of  wine  are  apt  to  become  mouldy. 
Wc  have  not  ourselves  observed  this. 
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and  next,  those  of  yotnr  pfaials;  giving  eadi,  before  yoa 
take  out  the  cork,  a  smart  rap,  that  die  insects  adhermg 
to  the  latter  maj  drop  to  the  bottom :  or  you  may  im- 
merse the  phial  itself  with  the  cork  in,  jvrhich  somi  de* 
stroys  them,  and  is  the  safest  plan.    This  done,  with  s 
camel's*hair  pencil  or  feath^  take  them  out  of  the  water, 
lay  them  upon  blotting-paper  to  dry,  and  put  them  by  for 
a  few  hours  till  yon  have  l^ure  to  impale  and  set  them. 
Hiose  insects  that  are  caught  by  iSsu^  forceps  would  for 
the  most  part  escape  you,  were  yo^  to  attempt;  to  get 
them  out  before  you  had  transfixed  them.    You  mpst 
therefore  do  this  while  die  leaves  of  the  instrument  are 
closed ;  and  then  opening  them,  and  taking  the  pin  by 
the  point,  the  head  will  readily  pass  dirough  the  catgut; 
and  thus  you  may  safely  take,  and  more  effectually  kill 
your  specimen  by  pressing  it- as  before  direcited.    With 
respect' to  Lepidoptcrc^  it  is  necessary  to  disable  them 
while  yet  in  the  fly-net,  immediately  after  their  c^)tiiie» 
To  effect  this,  while  one  hand  holds  both  the  rods  of  the 
closed  net,  vnXh  the  other  stretch  the  gauze  so  as  to  con- 
fine your  insect  within  a  narrow  space ;  bring  its  sriogs 
into  an  erect  position,  and  prevent  its  fluttering :  wUdi 
being  done,  with  your  finger  and  thumb  give  its  breasts 
strong  pinch  below  the  wings;  and  dien  unfolding  your 
net,  and  taking  it  up  by  one  of  its  antennae^  place  it 
between  the  finger  and  Ummb  of  your  left  hand,  stick  a 
pin  through  it,  and  deposit  it  in  your  pocket^box. 

But  though  nipping  the  breast  will  kill  many  small 
Lepidoptera^  the  larger  ones  will  live  long  after  it ;  as  will 
likewise  many  Neurqpteroj  Hymenopt(n*a^  and  Dipfera: 
and  besides  this,  in  some  Bombycida:  the  thorax  pre- 
sents a  very  conspicuous  and  interesting  character,  whidi 
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raiders  it  desirable,  in  order  to  avoid  the  damage  or'de^ 
nmgement  occasioned  by  pressure,  to  transfix  them  wi&^ 
out  it    To  diqiatch  these  efifectuaUy,  you  will  find  the 
foUowing  apparatus  very  conTenient.    Fix  in  a  small  tin 
saucepan*  filled  with  boiling  water,  a  tin  tube  consisting 
of  two  pieces  ^  that  fit  into  each.other ;  cover  the  month 
i^tbe  lower  one  ^  wkh  a  piece  of  gauze  or  canvass,  and 
place  your  insects  upon  it ;  then  fix  the  upper  one^  over 
it,  and  cover  also  the  mouth  of  tins  with  gauze,  &c;  and 
the  steam  firom  the  boilii^  water  will  efiectoally  kill  your 
insect  without  injuring  their  plumage.  There  is  another 
more  simple  mode  of  doii^  this,  the  ^paratus  for  which 
may  be  met  with  every  where.     Fix  a  piece  or  two  of 
elder,  willow,  or  any  soft  wood,  with  the  bark  on,  across 
ibe  bottom  of  a  mug,  and  on  this  stick  your  impaled  in- 
sects; invert  the  mug  in  a  de^  basin,  into  which  pour 
boHing  water  till  it  is  covered,  holding  it  down  with  a 
koife^  &C.,  that  the  expanabn  of  the  included  air  may 
not  overturn  it    In  two  minutes,  or  less,  all  the  insects 
will  be  found  quite  dead,  and  not  at  all  wetted.     If  the 
sticks  do  not  exactly  fit,  they  may  be  wedged  in  with  a 
piece  of  cork.     Professor  Peck,  who  used  to  put  minute 
insects  into  die  hoUow  of  a  quill  stopped  with  a  piece  of 
wood  made  to  fit,,  killed  them  instantaneously  by  holding 
it  over  the  flame  of  a  candle. 

Having  killed  your  insects,  your  next  object  should 
be  to  prq)are  them  for  your  cabinet.  First,  place  by 
you^a  pincnshion  well  stored  with  lace-pins  of  various 
magnitudes  and  lengths :  for  most  insects  those  nearly 
an  inch  in  length,  for  large  ones,  those  that  are  thicker 

•  Plate  XXIV.  Fig.  7.  <^.  Mbid.  «,  A. 

•Ibid.*.  Mbid.a. 
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and  longer,  but  for  Lepidoptera^  a  stouter  kind,  as  short 
tohiteSf  are  best  Next^  take  the  Coleoptet*a  and  He^ 
tniptera  that,  as  before  directed,  you  have  laid  by  on 
blotting-paper  after  immersion,  and  be^n  your  ope- 
rations, selecting  the  largest  first.  The  pin  should  be 
stuck  through  the  middle  of  the  right-hand  elytnim  *, 
and  about  one  third  of  its  whole  length  should  emerge 
above  the  insect  Some  Jbreign  collectors,  probably 
having  in  view  its  more  convenient  examination  with  a 
microscope  under  the  glass  of  a  drawer,  bring  it  nearer 
the  head  of  the  pin :  while  the  English  ones,  on  the  con- 
trary,  studying  the  most  ornamental  position  of  their 
specimens,  leave  only  enough  of  the  point  free  to  fii 
them  safely  in  their  drawers  ^.  Both  these  methods  are 
open  to  objection.  When  the  insect  is  too  near  the  head 
of  the  pin,  it  is  difficult  to  fix  it  in  your  cabinet  without 
bending  the  wire ;  and  there  is  danger,  without  great 
care,  of  injuring  the  specimen  when  you  put  it  in  or  take 
it  out  Again :  When  the  legs  of  your  insect  rest  on  the 
surface  they  collect  the  dust  and  dirt,  are  very  liable  to 
be  broken,  and  the  length  of  the  pin  above  it  is  incon- 
venient when  you  have  occasion  to  examine  any  (Hie 
under  a  lens.  Lepidoptera^  however,  which  are  never 
thus  examined,  may  always  be  transfixed  in  this  way, 
which  sets  them  off  to  the  greatest  advantage. 

Some  insects,  especially  of  the  beetle  ti*ibe,  are  so  ex- 
tremely minute  that  it  is  next  to  an  impossibility  to  get 
a  pui  through  them  without  injuring,  and  often  destroy- 
ing them.     By  using  fine  needles,  or  very  slender  pins 

•  Plate  XXIV.  Fig.  8. 

••  In  the  figure  just  quoted  the  artist  has  represented  the  insert 
as  transfixed  in  this  way. 
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manufactured  on   purpose^  this   difficulty   might  per- 
haps be  surmounted ;  but  the  needles  will  be  subject  to 
rust,  and  the  pins,  I  know  by  experience,  cannot  be 
fixed  in  cork  without  difficulty.  For  such  minute  insects, 
therefore,  by  far  the  best  mode  is  to  gum  them  on  small 
pieces  of  card,  which  may  be  stuck  upon  a  pin.     Talc, 
which  admits   the  ^inderside  of  an  insect  to  be   seen 
through  it,  has  been  used  for  this  purpose ;  and  where 
you  have  only  a  single  specimen,  a  thin  small  lamina  of 
it  would  answer  well ;  but  ordinarily  I   should  recom- 
mend the  former  mode.     Your  pieces  of  card,  which 
must  be  smaQ,  may  be  either  oblong  and  cut  at  the 
comers  for  neatness,  with  a  couple  of  specimens  gummed 
upon  each,  one  on  its  belly  and  the  other  on  its  back ; 
or  you  may  cut  little  ifarrow  card  wedges,  about  four 
lines  long  and  terminating  iu  a  point,  upon  which  you 
may  so  gum  your  insects  as  to  show  tlie  principal  part 
of  the  under  side,  as  well  as  the  upper  side  of  its  body. 
Common   gum-water   made   rather  thin,  with  a   very 
little  glue  mixed  with  it,  will  answer  your  purpose  very 
well:  it  should  be  thinly  spread  on  the  card  with  a 
camel's-hair  pencil,  and  then  the  insect  placed  upon  it. 
With  the  same  implement,  if  it  has  not  been  killed  too 
long,  before  the  gum  is  dry  you  may  expand  its  antennae, 
palpi,  legs,  and  wings,  &c.     If  you  want  to  remove  a 
specimen  gummed  on  a  card  for  any  purpose,  it  is  easily 
efiected  by  plunging  it  into  hot  water. 

Other  insects  may  be  transfixed  through  the  tliorax 
or  upper  side  of  the  trunk ;  as  also  those  Coleoptera^  Or^ 
ihopiera^  and  Hemipteruy  whose  wings  you  are  desirous 
of  expanding ;  only  you  should  be  careful  that  your  pin 
passes  through  them  behind  the  prof korax. 

VOL.  IV.  2  N 
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Haying  impaled  your  insects,  the  next  thing  to  be 
done  is  to  set  thenu  The  best  time  for  ^ing  this  is  not 
till  they  have  begun  to  stiffen,  but  before  they  are  become 
quite  stiff.  If  attempted  soon  after  they  are  killed,  the 
parts,  unless  you  keep  them  in  the  intended  po»tio&  by 
means  of  pins  or  braces,  will  not  retain  it ;  and  if  after 
they  are  become  too  stiff,  they  are  liable  to  be  broken. 
Not  only  should  the  antennie  and  palpi  be  extended  so 
as  to  be  readily  seen ;  but  the  l^s,  and  oftesi  the  wings, 
ought  to  be  placed  in  their  natural  position ;  all  of  wfaic^ 
tends  much  to  the  beauty  of  your  specimens,  and  adapts 
them  for  more  ready  examination.  But  as  this  operation 
requires  time,  and  beauty  and  regularity  may  be  pur" 
chased  too  dear  if  at  the  price  of  hours  called  for  bj 
science,  you  may  be  left  to  your  own  discretion  in  dds 
business,  only  you  should  always  with  a  pin  expand  tbe 
antennae  and  palpi  if  possible.  You  might,  however, 
both  save  your  time  and  have  your  insects  neatly  set,  if 
you  would  take  the  trouble  to  instruct  some  acute  and 
handy  youth  in  your  neighbourhood  in  the  modus  ope- 
randiy  and  devolve  this  d^artment  upon  him :  and  as 
none  are  quicker  and  more  expert  in  capturii^  insects 
than  boys,  he  might  also  assist  you  in  your  huntbg  ex- 
peditioi^. 

I  do  not  mean,  however,  to  leave  you  at  liber^  widi 
regard  to  the  setting  of  Lepidopterous  insects,  which  aot 
only  have  a  much  worse  appearance  than,  those  of  other 
Orders  if  their  wings  be  not  regularly  and  unifonDiy 
expanded,  but  require  it  for  the  prop^  dnplay  of  tbetf 
characters.  The  necessary  apparatus  consists  of  a  pieos 
of  cork  about  nine  inches  long,  four  broad,  and  half  an 
inch  thick,  which  should  be  made  perfectly  smooth,  with 
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a  piece  of  white  paper  pasted  over  it;  aod  of  several 
narrow  slips  of  card  or  braces,  tapering  gradually  to  a 
point,  of  different  lengths,  from  half  an  inch  to  two  inches 
>or  more,  with  a  pin  fixed  in  each  at  the  broadest  end. 
Thus  provided,  you  may  proceed  to  action.  But  you  must 
first  decide  whether,  like  the  continental  Entomologists, 
you  will  set  your  Lepidoptera  horizontally ;  or,  like  the 
British,  with  their  wings  declining  obliquely  from  the 
body.  If  you  prefer  the  former  method,  the  body  naust 
be  let  into  a  groove,  and  the  wings  expanded  as  flatly  as 
possible,  the  anterior  margin  of  the  primary  pair  being 
brought  forward  so  as  to  project  beyond  the  head.  But 
as  this  usually  gives  the  insect  an  unnatural  and  formal 
a{^)earance,  I  aji^rehend  a  man  of  your  taste  will  prefer 
the  mode  adopted  by  your  compatriots,  the  collectors  of 
Britain,  who  in  setting  make  the  wings  form  an  angle, 
yarying  according  to  the  size  and  characters  of  the  insect, 
with  the  body,  and  do  not  bring  the  anterior  wing%  so 
fiMward.  The  wings  of  butterflies  however,  in  order  to 
a[^>ear  at  all  natural,  should  be  set  more  horizcmtally. 
Which  fiishion  soever  you  prefer,  the  mode  of  operating 
is  nearly  the  same ;  otAy  that  the  English  plan,  exc^t  in 
the  case  of  some  large-bodied  moths  or  hawk-moths,  re* 
quires  no  groove  in  the  setting-board.  After  you  have 
stuck  the  insect  upon  the  cork  so  as  to  bring  its  body 
dose  to  its  suriace,  stretch  the  anterior  wing  with  a  needle 
fixed  in  a  handle,  or  a  camel's-hair  pencil,  applied  to  the 
j<Hnt  at  the  base,  sufficiently  forward,  and  then  confine 
it  l^  means  of  one  of  your  card  braces:— next,  do  the 
same  by  the  opposite  wing.  Afterwards  expand  the  pos- 
terior wings,  which  must  not  be  separated  from  the  an- 
terior so  as  to  leave  any  interval  between  them,  and  fix 

2n2 
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them  with  braces.  When  you  are  become  expert,  you 
will  find,  if  the  fly  is  not  large,  that  a  single  brace  will  be 
sufficient  for  each  pair  of  wings  * ;  but  sometimes,  if  the 
card  be  not  sufficiently  stiff,  you  may  confine  it  by  a  pin 
near  the  point  You  must  be  careful  in  expanding  the 
wings  that  each  is  brought  equally  forward.  Lastly, 
give  the  antennae  their  proper  position,  and  if  necessary 
confine  them  with  braces ;  and  leave  your  specimen  in 
an  airy  situation  to  dry  and  stiffen.  In  a  few  days  the 
braces  may  be  removed,  and  the  specimen  transferred  to 
the  cabinet  When  you  put  them  away  to  become  stiff, 
you  must  be  careful  to  place  them  and  yonr  other  insects 
at  night  where  earwigs  cannot  come  at  them ;  for  in  sul- 
try weather  these  animals  will  oflen  then  attack  and  spoil 
them. 

It  is  obvious  that  this  process  can  only  be  performed 
while  the  joints  and  ligaments  of  the  insect  are  still 
flexible ;  so  that  small  species,  in  warm  weather,  will 
often  be  immoveably  rigid  before  you  can  have  an  op- 
portunity of  setting  them.  On  this  account  collectors 
usually  set  minute  moths  as  soon  as  taken,  which  can  be 
readily  done  on  the  lid  of  a  cork -lined  box.  But  for- 
tunately both  these,  and  specimens  which  have  been 
dried  for  years,  may  be  relaxed  and  rendered  pliable  by 
a  very  simple  process.  Fill  a  basin  more  than  half  full 
of  sand,  and  saturate  it  with  water ;  pour  off  the  super- 
fluous water,  and  cover  the  sand  with  blotting-paper: 
into  this  stick  the  insects  you  wish  to  relax,  and  cover- 
ing the  basin  closely,  leave  them  there  for  two  or  three 
days,  according  to  their  size ;  and  the  evaporation  will 
render  them  sufficiently  flexible  for  expansion  or  any 
•  PfATEXXrV.  Fig.  9. 
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Other  purpose.  Beetles  may  be  relaxed  by  plunging 
them  for  a  short  time  in  warm  water  or  spirits  of  wine*. 
Many  moths  of  the  tribe  of  Tinea  L.  are  so  extremely 
minute,  that  it  is  almost  impossible  to  set  them  without 
defacing  their  characters :  indeed,  the  trunk  of  some  is 
so  small  as  not  to  admit  being  pierced  by  a  pin.  These, 
therefore,  it  is  adviseable  merely  to  gum  upon  card,  ex- 
panding their  wings  (which  the  gum  will  easily  retain  in 
their  proper  situation)  with  a  camel's-hair  pencil.  If 
you  have  two  specimens,  you  may  fix  one  in  the  natural 
position  when  at  rest, — a  method  I  should  recommend 
with  respect  to  other  Lepidoptera^  and  indeed  insects  in 
general.  Pezold  advises  that,  by  way ^of  contrast,  white 
card  should  be  used  for  c/arAr-coloured  species  of  these 
little  moths,  and  black  for  such  as  are  pale.  As  the 
wings  of  different  Coleopterous  groups,  as  well  as  those  of 
Hymenopteray  Dipteral  &c.,  vary  in  their  neuration  **, 
you  should,  whenever  you  can,  set  open  the  elytra  and 
expand  the  wings  of  one  specinjen  at  least  in  each  group, 
which  will  be  very  important  to  you  in  making  out  the 
characters  of  your  genera. 

When  sufficiendy  dried,  your  insects  should  be  trans- 
ferred from  the  setting-boards,  either  to  their  place  in 
your  cabinet  or  to  the  store*box  before  described,  till 
you  have  leisure  to  investigate  them. 

However  tedious  some  of  the  foregoing  manipulations 
may  seem,  they  are  in  fact  much  less  so  than  those  re- 
quired in  several  other  branches  of  Natural  History, 
where,  in  addition  to  the  labour  of  catching,  the  nice  and 

*  Mr.  Samouelle  {Useful  Compendium,  321)  recommends  a  some, 
what  different  method. 
"  Vol.  in.  p.  623—. 
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difficult  task  of  clearing  the  skeleton  of  its  muscular  co- 
vering,  and  its  internal  cavity  of  its  ccmtents,  and  th^of 
stuffing  it  and  replacing  its  perished  eyes  by  glass  ones 
of  the  proper  colour,  is  a  necessary  process  with  evoy 
individual.  Happily  the  Entomologist,  from  the  small- 
ness  of  his  game  and  the  nature  of  their  int^ument,  is 
usually  spared  this  labour.  There  are  some  few  insects, 
however,  in  which  a  process  in  some  degree  analogous 
is  requisite,  if  the  beauty  of  the  specimens  be  a  conside- 
ration. Thus  the  abdomen  of  dragon^ies  is  very  apt  to 
lose  its  colour,  and  that  of  the  Meloes  to  shrink  up,  if 
left  in  their  natural  state:  these  therefore  should  be 
eviscerated;  which  may  be  done  by  slitting  the  abdomen 
longitudinally  on  the  under  side,  then  carefully  removing 
its  contents,  and  stuffing  it  with  cotton.  In  the  fc»rmer, 
a  small  straw  or  stalk  of  hay  may  be  used,  which  wiQ 
prevent  the  fractures  to  which  that  part,  when  dry,  is  so 
liable.  Spider$^  and  a  few  apterous  genera,  as  well  as  at 
most  all  larva f  as  they  usually  shrink  up,  in  dryings  into  a 
shapeless  mass,  destitute  of  every  character  d^>end^tOQ 
colour  or  form,  require  to  be  preserved  in  a  different  man- 
ner. They  may  all  be  very  well  kept  in  rectified  spirits  of 
wine  mixed  with  water,  in  the  proportion  of  three  parts 
of  the  former  to  one  of  the  latter.  Each,  suspended  bj 
a  thread,  should  be  put  in  a  separate  very  small  li^bdkd 
phial.  Larger  spiders,  such  as  Mygale  amcularey  &c^ 
when  suffered  to  dry,  though  the  abdomen  shrinks,  do 
not  wholly  lose  their  characters,  and  are  ofien  kept  in 
cabinets :  but  if  preserved  in  spirits,  they  may  be  pot 
into  larger  wide-mouthed  bottles,  suspended  at  different 
heights,  with  a  label  on  the  outside  opposite  to  each  spe- 
cies.    Mr.  Abbott  of  Georgia  had  an  excellent  method 
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of  preserving  caterpillars^  so  that  bis  specimens  retain 
their  colours  and  other  attributes,  and  look  as  if  they 
were  alive.  I  am  not  acquainted  with  his  process,  but 
the  fcdlowing  will  answer  very  well.— -The  animal  must 
first  be  killed  by  immersion  in  spirits  of  wine ;  next  you 
must  eviscerate  it,  which  is  best  effected  by  gradual  pres- 
sure of  the  finger  and  thumb.  You  must  begin  at  the 
bead,  and  so  proceed  till  all  the  fluid  contents  of  the 
body  have  passed  out  at  the  anus,  which  you  may  enlarge 
with  a  fine  pair  of  scissors,  being  careful  not  to  injure 
the  anal  prolegs.  When  you  have  cleared  the  skin  as 
much  as  possiUe,  introduce  a  fine  glass  tube,  or  a  piece 
of  hay  or  slender  straw  into  the  anus,  round  which,  as 
near  to  the  extremity  as  may  be,  pass  loosely  a  fine 
thread :  then  blowing  through  the  tube,  when  the  skin  is 
fully  inflated  withdraw  it,  at  the  same  time  pulling  the 
thread  tight  and  securing  it  by  a  knot  The  caterpillar 
will  now  exhibit  its  proper  sh^3e  and  cdiours ;  to  retain 
which,  all  that  is  necessary  is  to  hold  it  near  the  flame  of 
a  lamp  until  perfecdy  dry,  which  wUl  be  in  a  few  mi- 
nutes, when  it  may  be  placed  in  the  cabinet  along  with 
the  imago  to  which  it  belongs*. 

Ahbongh  a  very  large  proportion  of  the  insect  inha- 
bitants of  any  country  may  be  captured  in  their  perfect 
state  by  the  active  Entomologist,  yet  there  is  no  small 
number  of  them  that  probably  he  may  never  meet  with 
m  that  state,  and  to  secure  which  he  must  have  recourse 
to  other  methods.  He  can  procure  ptipa  by  digging  for 

*  Some  other  methods  are  recommended  by  Mr.  Samouelle,  which 
the  reader  will  find  in  his  Useful  Compendium,  318. 
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them  in  woods,  under  trees,  &c.,  as  above  directed', 
keeping  them  in  some  of  their  native  earth  till  they  are 
disclosed ;  or  he  must  collect  larvce^  and  breed  them ;  for 
which  I  shall  now  give  you  some  instructions. — The  in- 
sects we  are  particularly  concerned  i^'ith  under  this  head 
are  the  caterpillars  of  Lepidoptera  and  of  the  saw-flies 
{Serrifera).  If,  however,  in  our  entomological  ram- 
bles we  discover  the  larvae  of  insects  of  othe?-  Orders 
upon  their  appropriate  food,  we  may  often  attempt  to 
breed  them  with  success :  but  as  you  will  seldom  thus 
get  species  that  you  will  not  also  meet  with  in  their 
imago  state,  and  the  general  directions  for  breeding  will 
include  almost  all,  I  shall  principally  consider  the  best 
mode  of  breeding  caterpillars  and  pscudocaterpiUan, 
The  first  thing  is  to  collect  them.  In  beating  the  trees, 
bushes,  and  plants,  while  hunting  tor  Coleopteray  &c,  the 
Entomologist  will  often  displace  caterpillars,  which,  if 
unknown,  he  should  piit  into  a  pill-box  with  a  portion  of 
their  food :  but  Lepidopterists  often  sally  into  the  woods 
&c.,  for  the  express  purpose  of  collecting  these  only. 
When  engaged  ]n  this  employment,  the  best  plan  is  to 
take  a  sheet  with  you,  and  when  you  mean  to  beat  the 
branches  of  any  tree,  place  it  as  near  them  as  you  can, 
upon  four  or  more  sticks  f&stcned  in  the  ground,  so  as 
.  to  leave  the  upi>er  surface  concave,  and  it  will  receive 
the  falling  caterpillars  when  you  beat  If  you  aim  at 
the  pseudo-caterpillars  of  the  Cimbicidte^  you  must  turn 
your  attention  principally  to  the  different  species  of  sal- 
lows and  willows  {Salix).  Your  spoils  you  will  put  into 
boxes  with  their  food,  as  above  directed,  to  bring  them 
home. 

*  Sec  above,  p.  h^. 
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There  are  several  kinds  of  boxes  recommended  to  re- 
ceive tbem  and  breed  tbem  in.  If  your  only  object  is  to 
get  the  perfect  insect,  a  cubical  box  of  moderate  dimen- 
sions, glazed  in  front  or  on  one  side  to  liable  you  to 
watch  their  proceedings,  with  the  other  sides  and  top 
fitted  with  fine  canvass  for  the  admission  of  air,  will  very 
well  answer  this  purpose ;  or  your  box  may  be  canvassed 
all  round,  with  a  door  in  front*.  In  this  you  may  place 
a  small  garden-pot  filled  with  earth,  with  a  phial  of 
water  plunged  in  it  to  receive  the  insects'  food.  This 
may  be  moved,  when  you  wish  to  change  the  water, 
without  disturbing  the  earth,  which  should  be  kept  some- 
what moist  The  earth  is  for  those  caterpillars  whose 
pupae  are  subterranean.  But  as  you  will  probably  wish 
to  proceed  scientifically,  and  ascertain  precisely  the  moth 
that  comes  from  each  caterpillar,  I  should  strongly  re- 
commend to  you  a  box  invented  by  Mr.  Stephens,  which 
be  describes  in  a  letter  to  me  in  nearly  these  words : — 
"  The  l«igth  of  the  box  is  20  inches,  height  12,  and 
breadth  6;  and  it  is  divided  in to^rp  compartments.  Its 
lower  half  is  constructed  intirely  of  wood,  and  the  upper 
of  coarse  gauze  stretched  upon  wooden  or  wire  frames: 
each  compartment  has  a  separate  door,  and  is  moreover 
furnished  with  a  phial  in  the  centre  for  the  purpose  of 
containing  water,  in  which  the  food  is  kept  fresh ;  and  is 
half-filled  with  a  mixture  of  fine  earth  and  the  dust  from 
the  inside  of  rotten  trees ;  the  latter  article  being  added 
for  the  purpose  of  rendering  the  former  less  binding  upon 
the  pupae,  as  well  as  being  highly  important  for  the  use 
of  such  larvfiB  a<?  construct  their  coCoons  of  rotten  wood. 
The  chief  advantages  of  a  breeding  cage  of  the  above 
»  Plate  XXIV.  Fjg.  6. 
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construction  are,  the  occupation  of  less  room  than  five 
s^Mirate  cages,  and  a  diminution  of  expense ;  both  im- 
portant considerations  when  any  person  is  ^igaged  ex- 
tensively in  rearing  insects.  Whatever  be  the  constrac- 
tion  of  the  box,  it  is  highly  necessary  that  the  larvs  be 
constantly  supplied  with  fresh  food,  and  that  the  eartli  at 
the  bottom  should  be  kept  damp.  To  accomplish  the 
latter  object,  I  keep  a  thick  layer  of  moss  upon  the  sur- 
face, which  I  take  out  occasbually  (perh^>s  once  a  week 
during  hot  weather,  and  once  a  fortnight  or  three  wedcs 
in  winter),  and  saturate  completely  with  water,  and  retom 
it  to  its  place:  this  keeps  up  a  sufficient  supply  of  moisture, 
without  allowing  the  earth,  to  become  too  wet,  which  is 
equally  injurious  to  the  pupae  with  too  much  aridity. .  B; 
nnmbering  the  cells,  and  keeping  a  register  correspood- 
ing  with  the  numbers,  the  history  of  auy  particular  larva 
or  brood  may  be  traced." 

In  attending  to  your  insects  in  their  cells,  your  expeo 
tations  will  sometimes  be  disappointed,  when,  instead  of  a 
butterfly  or  moth,  you  find  only  an  Ichneumon.  But  diU 
you  must  not  regard  as  aU  misfortune ;  for  by  this  means 
you  will  be  better  instructed  in  the  history  of  each  species, 
and  learn  to  the  attack  of  what  enemies  it  is  exposed: 
and  thus  you  may  get  many  species  of  these  parasitic  de- 
vourers  of  insects  that  you  would  not  elsewhere  meet 
with.  If  your  cateipillars,  however,  appear  to  be  of  a 
rare  kind,  you  must  watch,  and  often  examine  them;  aud 
if  you  discover  black  specks  upon  any  one,  that  appear 
unnatural  or  like  nits,  they  may  be  extracted,  Mr.  Ha- 
worth  assures  us  ^,  by  a  pair  of  small  pliers;  and  if  the 
operation  is  adroitly  performed,  the  caterpillar  will  re- 
•  LepidopU  Britatm,  87- 
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cover  and  do  welL  Ybu  will  often  meet  Lepidopterous 
larvBs  travelling  over  roads  and  pathways :  at  such  times 
they  have  nsually  done  feeding,  and  are  seeking  a  spot 
in  which  diey  may  assume  the  pupa  with  safety.  These 
you  may  place  in  one  of  your  cells,  and  they  will  select 
a  station  for  themselves.  You  must  be  careful  frequently 
to  examine  the  boxes  in  which  you  have  pupae,  that  you 
may  take  the  imago  as  soon  as  it  appears,  and  before  it 
has  had  time  to  injure  itself  in  attempting  to  escape.  I 
mentioned  to  you  on  a  former  occasion  Reaumur's  expe- 
riments to  accelerate  the  appearance  of  the  butterfly  * ; — 
there  is  another  still  more  remarkable,  to  which  he  had 
recourse  for  this  purpose :  it  was  by  hatching  his  pupce 
under  a  hen  i !  You  will  wonder,  perhaps,  how  this 
could  be  efiected,  and  be  disposed  to  maintain  that  the 
popee  must  be  crushed  by  the  weight  of  the  brooding 
animal.  How  did  the  ingenious  and  illustrious  expe- 
rimentalist prevent  this  ?  He  prepared  a  hollow  ball  of 
glass,  open  at  one  end,  about  the  shape  and  size  of  a 
turkey's  egg.  Having  several  chrysalises  of  the  nettle- 
butterfly  {Vanessa  Urtica)  suspended  to  a  piece  of  pt^ser, 
he  cut  out  some  of  diese  singly,  with  a  square  portion  of 
the  paper  attached  to  them,  and  covered  with  paste  the 
side  opposite  to  that  firom  which  the  chrysalis  was  sus- 
pended :  these  he  introduced  into  die  ball  through  the 
aperture,  placing  them  as  near  to  each  other  as  possible, 
taking  care  so  to  apply  the  pasted  surface  to  the  inside  of 
the  ball,  that  when  the  side  to  which  they  were  fixed  was 
uppermost  they  all  hung  as  from  a  vault.  This  being 
done,  he  stopped  the  aperture  with  a  linen  plug,  but  not 

*  Vol.  III.  p.  S62-. 
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SO  completely  as  to  cut  off  all  communication  with  the 
atmosphere :  he  next  placed  the  egg  under  a  hen  that 
had  been  sitting  some  days,  who  always  kept  it  at  the 
side  of  the  nest,  where  it  nevertheless  derived  benefit 
from  her  incubation.  After  the  first  day  its  interior 
was  covered  with  vapour  transpired  by  the  chrysalises. 
Upon  thb  Reaumur  took  the  egg,  and  removing  the 
linen  plug  it  soon  became  dry  again:  he  replaced  it 
under  the  hen,  and  no  vapour  afterwards  appeared.  In 
shout /our  days  the  first  butterfly  ever  hatched  under  a 
hen  made  its  appearance ;  it  would  probably  have  re- 
quired  Jour  teen  under  ordinary  circumstances.  He  tried 
the  same  experiment  with  some  Dipterous  pupae;  but  the 
heat  was  too  great  for  them,  and  they  all  perished  \ 

Haying  properly  prepared  and  set  your  specimens  as 
above  directed,  the  next  step,  when  they  have  remained 
a  sufficient  time  to  be  perfectly  dry,  is  to  place  them  in 
your  cabinet.  If  you  collect  foreign  insects  as  well  as 
British,  you  may  either  preserve  the  latter  in  a  separate 
cabinet,  or  keep  both  in  the  same,  distinguishing  the  in- 
digenous species  by  a  particular  mark.  The  letter  B  in 
red  ink,  if  the  pin  which  transfixes  the  insect  be  run 
through  it,  or,  in  the  case  of  Lepidoptera^  placed  before 
the  specimen,  would  be  a  very  distinct  and  sufficient  in- 
dication of  them.  The  drawers  of  your  cabinets  should 
be  about  18  inches  square,  and  from  the  glass  to  the 
corked  bottom  about  an  hich  and  a  half  in  depth  :  but 
the  larger  Dynastidcey  as  Megasoma  Actaon,  &c,  will  re- 
quire Iwo  inches.     The  frame  of  the  glass  should  be  rab- 

'  Reaumur  ii.  12^. 
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beted  underneath ;  and  parallel  with  the  sides  of  the 
drawer,  but  a  little  lower,  thete  should  be  inner  side- 
pieces  fixed,  so  as  to  form  a  cavity  all  round  of  a  proper 
width  to  closely  receive  the  rabbet,  and  likewise  to  con- 
tain the  camphor  for  preserving  your  insects  from  the 
attack  of  mites,  &c. ;  to  emit  the  scent  of  which,  many 
holes  should  be  bored  in  the  side-pieces,  f^ach  cabinet 
may  contain  forty  of  these  drawers,  in  a  double  series, 
protected  by  folding  doors ;  and  you  may  place  one  ca- 
binet upon  another,  if  your  space  admits  it  You  will 
find  a  tool  used  by  bell-hangers  for  cutting  their  wire 
very  convenient  to  behead  or  odierwise  curtail  the  pins, 
as  those  with  which  foreign  insects  are  transfixed  are 
often  too  long.  If  you  cut  them  ofi^  below  the  insect,  cut 
them  obliquely,  which  will  leave  a  point  that  will  enter 
the  cork. 

When  your  drawers  are  smoothly  corked  ^  and  neatly 
papered,  first  divide  each  transversely  by  ^fuU  black 
line ;  parallel  with  this,  on  each  side,  draw  a  line  with 
red  ink :  then,  for  arranging  your  insects,  draw  pencil 
lines,  which  are  easily  obliterated,  at  right  angles  with 
the  others,  according  to  the  general  size  of  the  insects 
that  are  to  occupy  them.  Insects  look  better  thus  ar- 
ranged in  double  columns,  than  if  the  pencil  lines  tra- 
versed the  whole  width  of  the  drawers.  In  arranging 
them,  you  may  either  place  them  in  a  straight  line  ~i>e- 
tween  the  pencil  lines, — which  I  think  is  best, — or  upon 
tbem.  You  will  begin  your  columns  from  the  red  lines 
in  the  middle,  and  not  from  the  sides  of  the  drawer;  thus 
the  heads  of  those  on  one  side  of  it  will  be  in  an  opposite 

•  See  Mr.  SamouelIe*s  Compendium,  311. 
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direction  to  those  on  the  other.  Where  your  pins  are  very 
fine  and  weak,  you  must  make  a  hole  first  with  a  com- 
mon lace-pin ;  otherwise,  in  forcing  them  into  the  cork, 
they  will  bend.  In  labelling  your  specimens,  you  should 
stick  the  appellation  of  the  genus  or  subgenus  with  a 
pin  before  the  species  that  belong  to  it  As  to  the  species 
themselves,  you  may  either  number  than  1,  2,  3,  &&, 
sticking  the  pin  they  are  upon  through  the  number,  and 
denoting  them  by  a  corresponding  one  in  your  catalogue; 
or  you  may  at  once  write  the  trivial  name,  with  the  ini- 
tial of  the  genus  upon  a  label  transfixed  in  the  same 
manner.  Lepidoptera  cannot  easily  be  arranged  in  co- 
lumns. Perhaps  if  squaresy  corresponding  with  the  size 
and  number  of  the  specimens  of  any  given  species  you 
wish  to  preserve,  were  made  with  pencil,  a  label  of  the 
trivial  name  of  the  species,  or  a  number  being  placed  at 
its  head,  it  would  be  as  good  a  way  as  any  other.  But 
every  one  must  be  left  to  his  own  taste  in  these  matters. 
Wherever  you  can,  procure  a  specimen  of  each  sex  of 
an  insect,  and  where  important  characters  require  it,  let 
some  of  your  Lepidopterous  specimens  exhibit  die  under 
side  of  the  wmgs. 

In  arranging  insects  in  your  cabinet,  if  you  wish  to 
have  it  scientific,  as  much  as  die  nature  of  the  subject 
will  admit,  follow  the  series  ^f  affinities ;  but  you  may  re- 
serve a  few  drawers  to  place  in  contrast  analogous  forms. 
As  your  numbers  of  species  increase  you  will  have  to  alter 
your  arrangement ;  but  as  pencil  lines  are  easily  rubbed 
out,  this  will  occasion  you  less  trouble  than  if  they  were 
drawn  with  ink.  You  should  always  be  careful  under 
each  genus  to  leave  space  for  new  species. 

As  certain  Acarina^  Tineida^  Ptinidte^  &c.,  prey  upon 
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dead  insects,  you  will  of  course  wish  to  know  how  they 
may  be  kept  out  of  your  drawers,  or  banished  when  de- 
tected there.  Camphor  is  the  general  remedy  recom- 
mended. The  cavity  closed  by  the  rabbet  of  the  glass 
frame  affords  a  good  receptacle  for  this  necessary  article : 
put  some  roughly  powdered  into  each  side,  and  be  care- 
ful to  renew  it  when  evaporated.  This  will  generally 
preserve  your  insects,  as  will  be  seen  from  the  result  of 
the  following  experiment — Some  insects  in  a  chip  box 
^  having  become  much  infested  by  mites  and  Psoct4spul-' 
satoriusy  I  placed  under  a  wine-glass  several  of  each 
along  with  roughly-powdered  camphor :  at  the  end  oi 
twenty-four iiours  the  mites  were  alive;  but  at  the  end 
of  forly-eight  they  were  all  apparently  dead,  and  did  not 
revive  upon  the  removal  of  the  camphor.  The  speci- 
mens of  Psocus  all  appeared  dead  in  an  hour,  and  never 
revived.  If  the  camphor  be  put  only  into  one  side  of  a 
drawer,  and  in  a  lump,  though  perhaps  it  may  keep  out 
mites,  &c.,  it  will  not  expel  them. 

I  am,  &c. 
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INVESTIGATION  OF  INSECTS. 

An  Elntomologist  who  aspires  to  more  than  the  cha- 
racter of  a  mere  amateur,  will  not  be  content  with  fill- 
ing his  cabinet  with  nameless  objects  for  the  sole  amuse- 
ment of  the  eye ;  but  will  also  be  anxious  to  acquire 
some  knowledge  of  what  he  has  collected,  and  to  ascer- 
tain by  what  namesy  whether  indicating  their  genus  or 
species,  they  have  been  distinguished  by  scientific  writen 
who  have  described  insects  either  in  general  or  those  of 
particular  districts.  Thus  only  can  he  himself  derive 
profit  from  any  dbcoveries  he  may  make,  or  contribute 
to  the  further  progress  of  the  science  *. 

But  in  order  to  accomplish  this  object  effectually,  you 
must  remember  and  practise  the  Onslow  motto — Festina 
lente : — you  must  not  be  too  eager  to  name  your  species, 
but  begin  first  yf\\}i  grouping  yoixv  collection.  The  only 
way  to  acquire,  in  any  degree,  a  correct  knowledge  of 
the  Natural  System,  or  of  the  general  plan  of  the  Crea- 
tor, which  is  the  primum  ai^d  idtimum  of  true  science, 
is  by  studying  groups.  The  knowledge  of  species  is  in- 
deed indispensable  for  the  registry  of  facts  and  other 
practical  purposes,  but  the  knowledge  of  groups  leads 

■  Con)pare  what  u  Mid  Vol.  I.  p.  47  -  . 
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to  a  higher  wisdom  ;  and  indeed  it  is  through  these  that 
we  best  descend  to  the  study  of  species.  * 

I  will  suppose  you*  have  made  yourself  roaster  of  so 
much  of  the  technical  language^  particularly  the  names 
apd  most  important  attributes  of  the  principal  organs  of 
insects,  as  will  suffice  for  understanding  descriptions,  or 
knowinjg  these  parts  when  you  see  them.  I  will  also 
further  suppose  that  what  was  formerly  said  on  these 
subjects  has  been  sufficiently  studied,  to  enable  you  with- 
out much  difficulty  or  hesitation  to  say  whether  any 
given  object  belong  to  the  Class  Insecta  or  Arachnidc^ 
or  to  which  of  their  reqsective  Orders*.  You  are  there- 
fore qualified  to  arrange  your  collection  into  it<«  primary 
groups.  But  you  have  seen  that  many  others  intervene 
between  the  Order  and  the  genus  or  species.  As  die 
genera  of  Linne  are  mostly  primary  groups  of  Orders, 
perhaps,  setting  aside  ^uch  insects  included  in  them  by 
him  as  your  eye  and  their  apparent  characters  convince 
you  have  no  claim  to  a  place  there,  your  next  best 
step  would  be  to  make  yourself  thoroughly  acquainted 
with  them.  When  you  have  accurately  marshalled 
and  intimately  studied  these  groups,  you  will  probably 
have  acquired  an  eye  and  a  tact,  experto  crede^  for  group- 
ing without  book,  and  may  proceed  by  analysis  to  re- 
solve your  whole  collection,  as  nearly  as  possible,  into  as 
many  as  nature  seems  to  indicate  to  you.  In  doing  this 
you  will  doubtless  at  first  fall  into  many  errors;  but  thes^ 
practice  and  a  closer  examination  will  in  time  enable 
you  to  rectify;  Having  thus  got  your  groups  as  near 
to  nature  as  you  can,  you  may  now  have  recourse  to  those 

»  Vol.  III.  p.  28—.    See  above,  p.  377—. 
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authors,  particularly  Fabricius  and  Latreille,  who  hav« 
subdivided  the  genera  of  Liim£ ;  and  you  will  see  whicfc 
of  your  groups  agree  with  theirs,  detect  your  own  errors, 
and  often  theirs,  and  be  enabled  to  label  each  of  your 
genera  and  higher  groups,  if  already  known,  with  its 
modem  appellation.  You  are  now  qualified  also  to 
enter  scientifically  into  the  study  of  the  dutraden  that 
distinguish  groups,  and  may  proceed,  wherever  oppor- 
tunity is  forded,  to  examine  thft  trapht^  which  msj 
often  be  displayed  sufficiently  by  the  means  reccmimended 
in  my  last  letter  ^.  In  this  way  you  may  learn  also  to 
know  your  groups  as  well  by  character  as  by  habit,  and 
be  qualified  to  trace  the  gradual  progress  of  nature  firom 
form  to  form ;  and  may  look  upon  yourself  as  duly  pre- 
pared to  put  the  last  hand  to  your  labours,  and  jnroceed 
to  the  examination  of  species* 

It  will  have  occurred  to  you,  in  making  out  yojxc  genera 
or  hnvest  groups,  that  some  consist  of  a  vastly  greater 
number  of  species  than  others*  It  seems  advisable 
therefore,  when  you  apply  yourself  seriously  to  ascertain 
what  described  ones  your  cabinet  contains,  to  b^in  with 
those  genera  which  appear  to  be  poor  in  them ;  for  here 
your  labour  will  be  comparatively  light,  Srom  the  small 
number  you  will  have  to  examine ;  and  you  will  become 
practised  in  the  employment  before  you  are  called  upon 
to  attack  those  that  overflow.  Had  Fabricius  and 
other  describers  of  species  taken  the  trouble  to  sub- 
divide ihe  larger  groups,  as  might  easily  hate  been  done^ 
into  more  genera  and  subgenera^  the  student  would  have 
been  spared  a  most  dbcouraging  labour*     To  be  obliged 

■  Sec  above,  p.  546. 
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to  compare  a  single  indiTidiiai  with  the  descriptions  of 
from  100  to  300  species  \  to  ascertain  its  name,  seems 
enoi^  to  make  you  start  aside  with  horror  from  the 
employmoit,  and  be  content  that  your  species  should 
cemain  unnamed,  rather  than  expose  yourself  to  such  a 
waste  of  time  and  patience.  But  to  lessen  your  alarm 
and  encourage  you  to  proceed,  I  must  observe  to  you, 
tfacuigh  in  a  few  instances  it  may  be  necessary  to  ad* 
irert  to  the  description  of  every  single  species  in  a  sec- 
tion, yet  that  this  is  seldom  requisite ;  and  where  it  is, 
there  are  many  helps  to  diminish  the  labour  and  abridge 
the  process.  A  laige  number  of  insects  are  characte- 
riaed  by  their  {ro^otir/  and  it  is  the  practice  of  all  good  da* 
scribers  to  begin  th^r  definition  of  the  ^cies  with  that 
which  predominates,  and  then  to  enumerate  the  varia- 
tions from  it  Thus,  if  an  insect  be  all  tlaci  except  the 
thoras,  antenna^  and  legs^  you  vrill  find  it  thus  charac- 
terized, *'  Black :  with  thorax j  antenrue^  and  legsferrugi' 
turns'^  and  so  on.  Hence,  having  noticed  the  predomi- 
nant colour  of  your  unknown  ^cies,  in  many  genera 
you  may  compare  it  with  the  descriptions  contained  in  a 
whole  page  at  a  single  glance,  and  only  read  the  further 
descriptions  whai  then^lour  agrees.  A  practised  Ento- 
Hiologist  will  thus  investigate  his  insects  with  a  r^idily 
which  to  an  unlearned  bystander  would  seem  impossible^ 
Though  I  have  instanced  colour  as  being  the  character 
■lost  commonly  employed  in  describing  species  of  in* 
aeets,  you  will  readily  conceive  that  in  some  tribes  other 
characters  afford  more  prominent  distinctions.     Thus  in 

»  In  Elater^  Fabricius  describes  137  species;  in  Melolontha,  149; 
in  one  section  of  Rhynckanut,  161 ;  of  CurcuRo,  183;  and  in  his  Pa» 
pilionef  HeHetmn,  300. 
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the  Dtfnastida  and  many  other  Petalocerous  beetles,  the 
principal  specific  character  is  derived  from  the  homs  or 
tubercles  that  arm  the  head  and  thorax:  in  Imaam 
from  the  mandihtdce;  and  in  Primus  firom  the  marginal 
teeth  of  the  thorax.  If  the  insect,  then,  you  want  to 
name  belongs  to  any  of  these  genera,  having  observed 
its  peculiar  characters  in  this  respect,  you  may  ascertain 
in  a  very  few  minutes  whether  any  already  described 
exhibit  the  same.  This  facility  of  investigation  can  be 
better  acquired  by  practice  than  precept,  and  cannot  be 
attained  all  at  once.  The  above  hints,  however,  may  be 
of  some  use;  and  cannot  fail  to  be  so,  if  you  always  en- 
deavour to  make  yourself  acquainted  by  a  previous  care- 
ful examination  widi  the  characters  of  every  new  insect 
you  acquire, — whether  those  of  form,  colour,  or  sculp- 
ture,'—before  you  attempt  to  discover  its  name  in  Fabri- 
cius  or  any  other  author. 

When  you  have  made  such  proficiency  in  the  study 
as  to  be  familiar  with  a  few  species  of  each  section  of  an 
extensive  genus,  the  labour  of  investigation  will  some 
times  be  greatly  facilitated  by  attending  to  that  ccm* 
formity  between  the  proportions,  general  aspect,  and 
figure  of  a  known  and  an  unknown  insect,  which  Natu- 
ralists express  by  the  name  oihabit^  and  which,  though 
easily  perceived  by  a  practised  eye,  is  described  with 
such  difficulty.  Scientific  Entomologists  in  their  de- 
scriptions have  usually  taken  care  to  place  near  to  each 
other,  species  agreeing  in  habit  When  therefore  you 
know  the  name  of  one  species,  and  find  another  of  the 
same  general  habit,  you  may  commonly  take  it  for 
granted  that  if  described  at  all  by  your  author,  it  will  be 
placed  near  that  already  known  to  you.    Thus,  suppo- 
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siog  you  are  acquainted  with  that  common  weevil  Cionus 
Scrophulariaj  and  find  its  near  relation  C  Blattaria  ; 
instead  of  comparing  it  one  by  one  with  the  161  species 
which  compose  the  Longirostresfemorihus  dentatis  of  the 
Fabrician  genus  Rhyncfuienus  in  the  Systema  Eleuthera^ 
torunij  you  would  at  once  turn  to  the  former,  very  near 
which  you  would  without  further  trouble  discover  it. 
Fortunate  would  it  be,  could  the  Entomologist  always 
depend  on  thus  finding  descriptions  of  allied  species  in 
the  neighbourhood  of  each  other ;  but  unhappily  the 
most  distinguished  authors  have  sometimes  violated  this 
important  rule,  so  that  we  cannot  always  be  certain  that 
any  given  species  is  not  elsewhere  described  than  in  its 
right  place.  Fabricius  in  many  instances  often  removes 
widely  asunder  insects  not  merely  related,  but  which  are 
in  reality  scarcely  more  than  varieties  of  the  same  spe- 
cies*. In  fact,  the  attention  of  this  celebrated  author 
was  so  distracted  by  the  immensity  of  the  materials  he 
had  to  arrange,  by  the  distance  of  the  cabinets,  in  many 
cases,  firom  each  other,  the  new  species  of  which  he 
undertook  to  describe,  and  the  rapidity  with  which  they 
necessarily  passed  under  his  eye,  that  he  seems  never 
to  have  attained  any  nice  perception  of  the  affinities  of 
insects. 

You  must  not  conclude,  however,  that  the  invesdga- 
tion  of  a  new  insect,  is  even  to  an  adept  always  a  work  of 
ease  and  dispatch.  Often,  when  seemingly  ascertained 
by  the  rapid  process  above  indicated,  a  further  inquiry 

*  Thus  he  places  ChUsnius  holotericaw  and  mgricomis,  which  might 
pass  for  varieties,  far  asunder ;  and  Dromius  agiUs  is  even  put  in  a 
different  section  from  D.  qtuidrimacuiatus,  truncatellus,  &c. 
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will  be  requisite ;  ^  more  detailed  descnpticm  must  be 
ready  and  figures  consulted,  before  its  name  can  be  in- 
disputably determined.  In  addition  to  the  difficaltj 
arising  from  the  insufficient  characters  frequently  given 
by  Fabricius  and  die  older  authors,  obstades  arising 
from  their  errors  not  seldom  intervene.  Thus  they  have 
sometimes  selected  for  a  specific  character,— as  in  the  case 
of  Megachik  cenhmctdariSi  Nomada  rufieonus,  and  van* 
ous  other  insects, — ^whltt  really  only  indicates  ujimibf. 
At  other  times  sexual  characters  common  to  many,— os 
in  Eticera  longicomis^  Locusta  perspicilkUOj  &c.,-*haTe 
been  had  recourse  to.  In  these  cases,  in  order  satisfiio- 
torily  to  ascertain  your  species,  you  must  further  con- 
sult the  synom/m$  and  habitat  given  by  the  original  de- 
scriber,  especially  the  %ures  he  has  referred  to.  When 
all  these  fail,  as  they  sometimes  will,  the  dernier  resoti 
is  a  reference  to  the  cabinet  containing  the  original  spe* 
cimen  firom  which  the  description  was  drawn.  British 
Entomologists  possess  an  invaluable  privilege,  which 
^ir  continental  brethren  may  well  envy  them,  in  having 
die  most  liberal  access,  indulged  to  them  by  the  learned 
Piesidefnt  of  die  Linnean  Society,  to  Linn^s  coUeotioo 
of  insects,  from  which  a  large  proportion  of  the  spedei 
he  described  may  be  ascertained  ^.  Several  of  the  cabi- 
nets, especially  the  Banksian, — now  die  prq^erty  of  the 
Linnean  Society, — from  which  Fabribius  described  his 

*  The  continuance  of  this  important  privilege,  by  the  lamented 
death  of  the  learned  President,  is  now  rendered  uncertain ;  but  I 
trust  we  may  anticipate,  that  by  the  liberality  of  the  members  of  the 
Linaean  Society,  end  if  necessary  of  the  public,  this  iBTalnsble 
treasure^  by  being  fixed  in  the  Metropolis,  will  be  more  than  ever 
accessible  to  the  Britisli  Naturalist. 
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imectB,  may  also  still  be  consulted;  and  thus  many 
mistakes  rectified^  which  would  otherwise  greatly  mis- 
lead>. 

Though  sometimes  the  limits  that  separate  good  spe- 
cies appeitr  at  first  very  slight,  and  require  a  practised 
eye  to  catch  them,  yet  it  occasionally  happens  that  con- 
siderable apparent  differences  may  saAJy  be  disregarded. 
The  colour  of  insects, — to  which  unhaj^ily  for  want  of 
better  characters  we  are  so  generally  forced  to  have  re- 
course,—-though  usually  constant,  is  in  some  species  very 
variable^.  This  is  the  case  scHnetimes  with  'tohole  colours. 
Thus  Carctbm  arvemis^  Poecilns  cupreusj  &c.,  are  some- 
times of  a  copper  colour;  at  others,  resemble  brass;  at 
others,  they  are  green  or  blue,  and  even  black.  The 
colour  of  spots  also  often  varies.  In  some  individuals 
cliPentatoma  oleracea  they  are  pale,  and  in  others  red. 
The  number  and  shape  of  qpots  are  also  often  incon- 
stant. Many  of  the  species  of  CocctneUa  so  abound  in 
these  variations,  that  nothing  short  of  the  most  careful 
examination  can  enable  you  to  distinguish  the  species 
from  the  variety.  Insects  vmy  also  in  size :  but  as  this 
is  never  assumed  as  a  specific  character,  it  will  not  oc- 
cftuon  you  much  trouble.  Where  the  difference  in  this 
respect  between  two  specimens  is  very  great,  the  pre- 
sumption is  that  they  are  specifically  distinct.  Diffe- 
roices  in  sculpture  end  proportion  do  not  always  indicate 
diflkrent  species;  this  being  sometimes,  as  we  have  seen 

•  It  iQAj  not  be  amiM  to  ;nention  a  few  i-^ Sphemdium  dyHscoidcs 
18  8  Hydrophilut  related  to  H.fuicipes.  S,  glabratmi  is  heteromerous, 
probably  one  of  the  Helopu  Latr.  Carahus  retusus  and  Madera  both 
belong  to  Calotoma.  Cittda  angtutata  is  a  true  Choleva,  See  Linn. 
Trans,  xi.  138.— S.  *  See  above,  p.  406. 
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above,  only  a  sexual  character^.  Authors  also  in  tbeir 
descriptions  in  this  respect  sometimes  mislead  the  young 
student  When  Linn^  calls  the  tfiorax  of  Aphodim  er- 
rcUicm  smooth  {lcsvis)y  he  would  not  expect  to  &id  it  co- 
vered with  impressed  puncta,  and  with  a  longitudinal 
posterior  impressed  line.  Likewise  in  describing  CUtrmia 
vestitus  and  nigricomiSj  Fabricius  passes  without  notice 
their  punctate  surface,  so  diiferent  from  that  of  other 
Harpalida.  Errors  of  this  kind  however,  it  is  but  fcir 
to  observe,  are  chiefly  to  be  attributed  to  the  circum- 
stance that  both  Linn6  and  Fabricius  rarely  employed 
a  microsccpe  in  making  descriptions;  though  no  one  now 
attempts  this,  except  where  insects  are  large,  without 
such  an  aid. 

If  you  ask,  How  am  I  to  acquire  this  delicacy  cf  tact 
which  is  to  decide  when  tlie  terms  of  a  specific  character 
are  to  be  rigidly  adhered  to,  and  when  taken  with  a  cer- 
tain latitude  ?  I  answer.  In  the  same  way  in  which  a 
connoisseur  attains  the  &culty  of  discerning  the  works 
of  different  masters  in  painting ; — by  such  careful  study 
of  your  author  as  will  make  you  master  of  his  style. 
Thus  you  will  soon  perceive  in  what  cases  expressions 
are  to  be  taken  literaUy  and  strictly,  or  with  scMoe  al- 
lowance and  abatement 

There  yet  remains  more  distinctly  to  be  adverted  to^ 
the  assistancethat  may  be  derived  in  the  investigation  of 
insects  fromjigures.  Generally  speaking,  these  should 
never  be  referred  to  in  the  first  instance,  but  be  regarded 
as  a  resource  when  the  ordinary  methods  leave  the  sub- 
ject of  inquiry  doubtful.     Those  who  begin  their  «ito- 

»  Vol.  hi.  p.  304. 
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mological  studies  by  tuming  over  figures  usually  end 
tbein  there,  and  never  attain  to  that  nameless  tact  in 
making  out  insects  that  can  only  be  the  r^ult  of  patient 
study.  Indeed  figures,  though  often  very  useful,  and 
sometimes  indisp^isable,  can  scarcely  ever  exhibit  those 
nice  characters,  particularly  as  to  sculpture,  that  distin- 
guish some  insects.  Our  modem  artists,  indeed,  are  re- 
medying thb  defect  of  the  art,  by  giving  in  many  cases 
the  thorax  or  ely trum  apart,  with  all  its  sculptural  pecu- 
liarities: but  this  is  not,  and  cannot  be^  done  so  as  to  re- 
present every  one.  But  though  in  general  figures  should 
be  your  last  resort,  I  know  not  whether  an  exception  to 
the  rule  may  not  be  advisable  with  respect  to  the  Lepi* 
dopieroy  which  are  more  difficult  to  be  intelligibly  de- 
scribed than  any  other  order  of  insects ;  while  a  good 
figure  exhibits  to  the  eye  all  those  markings  and  shades, 
that  scarcely  any  description  can  place  clearly  before  the 
mind. 

When  every  attempt  to  investigate  the  name  of  your 
unknown  species  &ils,  and  you  have  consequently  reason 
to  believe  that  it  is  undescribed,  the  best  mode  you  can 
pursue  for  retaining  that  knowledge  of  its  characters, 
which  from  your  long  investigation  you  must  have  ac- 
quired, is  to  note  them  down  in  your  entomological 
journal^  inserting  it  under  its  proper  genus  widi  a  trivial 
name  of  your  own.  Such  a  journal  you  will  find  almost 
a  sine  qua  non  for  containing  a  catalogue  of  your  insects, 
and  to  register  any  observations  concerning  individuals 
you  may  have  had  an  opportunity  of  making.  With 
regard  to  this  journal,  I  should  recommend  to  you  to 
get  two  blank  books.  One  a  duodecimo  of  200  or  300 
pages,  to  contain  the  mere  catalogue  of  your  insects, 
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tlieir  habitat  aad  localities,  or  di8  source  from  wfaidi  yoi 
derived  than.  In  diis  70a  should  number  the  genera  in 
Romaii  es^pktlny  and  the  species  under  ead&  by  a  figure; 
leaving  consideraUe  space  at  the  ^id  of  each  genas  for 
the  insertion  of  new  species.  The  other  book  shotdd  be 
of  an  octavo  sioe^  cootdning  400  or  500  pages.  Under 
the  nnmber  of  eadi  genus  and  spedes  you  might  de- 
scribe and  figure  it,  if  undescribed;  if  described^  noteia 
what  it  varies  firom  the  description,  and  what  characters 
are  overlooked:  and  in  general,  insert  such  observation^ 
wit|i  regard  to  its  economy  and  habits,  as  yon  may  hive 
had  an  opportunity  of  making. — As  to  foreign  insects, 
whenever  you  can,  upon  good  authority,  be  particukr  is 
indicating  the  country  and  station  of  each  specimen. 

I  need  not  say  much  to  you  concemhig  the  micro- 
soopes  you  should  use  for  the  exunination  of  insects,  a 
common  pocket  one  of  diree  glasses  of  different  powers 
will  answer  every  ordinary  purpose*. 

We  have  treated  hitherto  of  insects  as  we  find  them 
now  inhabiting  our  ^be:  but  I  must  not  conclude  our 
corr6qK)ndence  without  taking  some  notice  of  those  that 
anB  found  in  2l  fossil  state.  Fossil  insecU  may  be  divided 
into  those  that  are  found  in  amber j  and  those  that  a» 
{(kokd  in  (riher  substances. 

It  has  been  observed  with  respect  to  insectiferous  «n- 
ber,  that  the  greater  part  of  the  insects  found  in  it  exisA 
no  long^  in  die  countries  that  produce  that  amber,  and 
that  in  every  different  locality  the  insects  found  in  it  are 

*  For  dissections  the  one  recommended  above^  p.  201,  may  be 
used.  Sometimes  a  watchmaker's  eye-glass,  which  also  sets  the  hands 
at  liberty,  will  be  found  usdtil. 
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different  Thus  the  amber  of  Sicily  contains  various 
species  of  OoleopUra  not  to  be  met  with  in  other  ambers, 
^Qe  diat  (^  the  Baltic  is  rich  in  JDgrtera  and  Neuta^ 
pieraK  It  is  further  observed,  tliat  die  insects  inclosed 
in  the  amber  of  Prussia,  and  those  figured  by  SendeUus 
in  his  Historia  Sucemorvm^  all  belong  to  genera  at  this 
time  found  in  Eurc^  ^.  Insects  of  die  fcdlowing  gemtrt, 
are  recorded  as  having  been  fomid  in  this  singular  snb» 
stance:  Piaiypus^  Elater^  Atroctocerus ;  GryUm^  MaMiSi 
larvae  of  Li^dopiera ;  JMchaptera ;  Ephemita^  Perla^ 
Termcsi  Formica  i  Tiptda^  BiHoy  Empu:  Seohpembui 
and  various  Arachnida  ^*  In  a  piece  of  amber  in  my 
cdlectioQ  I  find  Evanictj  Formica^  Ckironomus^  and  some 
Arochnida. 

Fossil  insects  have  also  been  found  in  other  substances. 
Parkinson  figures  larvas  of  Libetbdina  found  in  lime* 
tUme^;  some itfeMm^&ein  slate;  aiWic^in  schistus; 
Carabi  and  Necrobia  in  vegetable  debris :  but  some  of 
these  rather  belong  to  a  comparatively  modem  forma- 
tion «.  - 


I  observed  in  the  outset  of  our  correspondence,  that 
we  were  entering  an  august  temple,  exhibiting  in  its 
inmost  sanctuary  the  symbols  of  the  Divine  Presence  ^ 
In  proportion  as  we  have  penetrated,  glory  firom  that 
Shechinah  has  more  and  more  shone  forth :  and  whether 
we  have  considered  the  uses  of  insects,  their  ways  and 
instmcts,  their  forms  and  structure,  and  their  arrange- 

•  N.  Diet.  d^Hut.  Nat.  xxxii.  264.  «»  Ibid.  xvi.  281. 

'  IM.  ^  Organic  Renudnt  ill.  t,  xvii./.  2* 

'  /«rf.281— .  f  Vol.  I.  p.  20. 
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ment  in  a  wondrous  and  complex  system,  tbe  Wisdom, 
Power  and  Goodness  of  their  and  our  Creator  have 
every  where  been  marvellously  conspicuous,  and  calcu- 
lated to  awaken  in  us  every  devotional  feeling.  I^  in- 
deed,  we  admire  and  study  these  little  creatures,  or  any 
other  department  of  nature,  without  reference  to  their 
Creator,  and  collect  and  love  them  merely  tor  them- 
selves,  we  shall  be  in  some  sense  idolaters,  and,  like  the 
ancient  world,  put  the  works  of  God  in  his  place.  But 
if,  while  we  admire  them  and  store  them  up  and  study 
them,  we  see  in  them  his  glory  reflected,  and  in  the 
creature  love  the  Creator,  the  study  of  them,  in  con- 
junction with  that  of  the  written  Word,  will  be  highly 
beneficial  to  us,  and  at  the  same  time  that  it  ministers 
to  our  temporal  enjoyment  will  promote  our  eternal  in- 
terests. 

Taking  this  view,  I  cannot  better  close  our  correspon- 
dence on  the  subject  that  has  so  long  occupied  us,  than 
in  the  pious  words  of  one  of  our  most  admired  poets: 

•*  Happy  if  full  of  days — but  happier  for. 
If,  ere  we  yet  discera  life's  evening  star, 
Sick  of  the  service  of  a  world  that  feeds 
Its  patient  drudges  with  dry  chaff  and  weeds. 
We  can  escape  from  custom's  idiot  sway» 
To  serve  the  Sovereign  we  were  bom  t*  obey. 
Then  sweet  to  muse  upon  his  skill  displayed 
(Infinite  skill)  in  all  that  he  has  made ! 
To  trace,  in  Nature's  most  minute  design. 
The  signature  and  stamp  of  pow*r  divine. 
Contrivance  intricate,  express'd  with  ease. 
Where  unassisted  sight  no  beauty  sees. 
The  shapely  limb  and  lubricated  joint. 
Within  the  small  dimensions  of  a  point. 
Muscle  and  nerve  miraculously  spun, 
His  mighty  work,  who  speaks  and  it  is  done, 
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Th*  InvisiUe  in  things  scarce  seen  reveal'd. 

To  whom  an  atom  is  an  ample  field : 

To  wonder  at  a  thousand  insect  forms. 

These  hatched,  and  those  resuscitated  worms. 

New  life  ordain'd  and  brighter  scenes  to  share^ 

Once  prone  on  earth,  now  buoyant  upon  air, 

Whose  shape  would  make  them,  had  they  bulk  and  sixe, 

More  hideous  foes  than  fancy  can  devise ; 

With  helmet-heads  and  dragon-scales  adom'd. 

The  mighty  myriads,  now  securely  scom'd. 

Would  mock  the  majesty  of  man's  high  birth, 

Despi^  his  bulwarks,  and  unpeople  earth  : 

Then  with  a  glance  of  fancy  to  survey. 

Far  as  the  faculty  can  stretch  away. 

Ten  thousand  rivers  pour'd  at  his  command 

From  urns  that  never  fail  through  every  land ; 

These  like  a  deluge  with  impetuous  force. 

Those  winding  modestly  a  silent  course ; 

The  cloud-surmounting  alps,  the  firuitful  vales; 

Seas  on  which  every  nation  spreads  her  sails; 

The  sun,  a  world  whence  other  worlds  drink  light; 

The  crescent  moon,  the  diadem  of  night ; 

Stars  countless,  each  in  his  appointed  place. 

Fast  anchored  in  the  deep  abyss  of  space : — 

At  such  a  sight  to  catch  the  poet*s  flame, 

And  with  a  rapture  like  his  own  exclaim, 

These  are  thy  glorious  works,  thou  source  of  good  ! 

How  dimly  seen,  how  faintly  understood  ! 

Thine,  and  upheld  by  thy  paternal  care. 

This  universal  frame,  thus  wondrous  fair; 

Thy  power  divine,  and  bounty  beyond  thought, 

Adored  and  praised  in  all  that  thou  hast  wrought. 

Absorb'd  in  that  immensity  I  see, 

I  shrink  abas'd,  and  yet  aspire  to  thee ; 

Instruct  me,  guide  me  to  that  heavenly  day. 

Thy  words,  more  clearly  than  thy  works,  display, 

That,  while  thy  truths  my  grosser  thoughts  refine, 

I  may  resemble  thee,  and  call  thee  mine.'  " 

*  Cowper's  Retirement, 
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DE  GENITALIBUS  ET  GENERATIONE  INSEC- 
TO  RUM. 

INTER  tot  ei  tanta  Optimi  Crbatoris  roiracula>  qua 
Begnum  Arthnale  tantopere  Ulustrant,  vix  alia  sunt  majori 
admkatione  digna,  et  Physiologi  eniditi  introspectione^  qtmm 
quae  ad  generattonem  insectorum  spectant.  Quamvis  enim 
inter  sexto  organa  Tertebratorum  animalium  et  insectornm 
tnalogia  baud  parva  locum  habet  j  numero  tamen^  figura  et 
proportione  partium,  miro  modo  saepius  differunt )  et  orgaoa 
insnper  plora  in  insectis  reperiuntur  quorum  in  vertebratis 
excmpla  frustra  quaniveris. 

Hoc  argumentum  tnictando  duo  sunt  imprimis  consideranda, 
genitaUa  nempe  ipsa  utriusque  sex6s^  et  coUus. 

I.  De  genitalibus  in  genere  prima  observatio  erit^  *^  quo  mi- 
nor horum,  babita  corporis  ratione^  moles,  eo  magb  nervorum 
systema,  et  cepbalicum  imprimis  ganglium,  predominans  fit  ^ 
eo  major  igitur  intellect^  facultas  (instincto  naturali  conso- 
data)  reperitur/*  ut  in  principibus,  Apibus  nempe,  Formca, 
&c/  In  Hymenopteris,  iterum,  Dipteris,  et  Neuropteris,  hsec 
organa maximeretracta  sunt;  dum  in  Lepidcpteris,  Coleopieris, 
et  OrthopterU  (quorum  insuper  mascula  et  feminea  instgniter 

■  Riflferschweils  De  Insect,  Genital,  9. 
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inter  se  congruunt*),  magis  exsiertajacent'*.  Genitalia  ple- 
runique  in  extremitate  postica  abdominb  sub  ano  sita  sunt  %  sed 
in  Jrachnidis  et  LibeUulinis  masculis  in  basi  ventris,  in  Pka- 
langio  sub  ore^  et  in  Chilognathis  in  anteriore  corporis  parte 
subtus  latitanf*.  Ubi  organa  duplicantur,  ut  te^es,  semper 
symmetrica  sunt.  Non  obliviscendum  est  qu6d  in  divenis 
generibus  habitu  externo  persimili  consociatis,  im6  in  difenii 
unius  generis  speciebus  genitalia  diversa  interdum  reperiuo* 
tur':  sic  in  Lamellicornibus  stercorariis  (Scaralxeus,  Ccpm, 
&c.)>  testes  tantummodo  sunt  duo ;  in  arboreis  {MeloUniiha, 
&c.)  duodecim,  et  in  floralibus  {Cetonia,  &c.)  viginii-quatwn: 

Genitalia  sunt  vel  mascula  veXfeminea, 

i.  Genitalia  mascula,  sunt  perm;  canalis  excretarius:  veacuU 
seminales;  vasa  deferentia ;  testes^  prehensores;  et  semen. 

1 .  Penis '  quoad  substantiam  plerumque  membranaceus,  at 
interdum  comeus  est^  et  intus  cavemosus*  5  in  Coleopiens  apice 
vagina  bivalvi  vulvam  aperiente  instructus  est  ^  :  Jigura  variat 
admodum>  ssepius  tamen  cylindricus  vel  subcylindricus  est;  in 
Blattis  apicem  versus  sensim  attenuatus ' ;  in  Cherme  Pfi 
capitatus  ^  ^  in  Fespa  vu/gari  cochleariformLs  ^ ;  in  CrabronelHiXh 
bus  ™  I  in  Poliste  gallica  ?  incurvus  et  apice  bicomis ' ;  in  Sor- 
cophaga  camaria  api{%  spinosus  ^  5  in  Megachile  muraria  dif- 

*  De  Orthopterit  hoc  praecipue  notavit  D.  Marcd.  de  Series 
{Menu  du  Mus»  1819.  113—.)  in  quibus  vesiculae  seminales,  coll^ 
terio ;  testes,  ovariis ;  va$a  deferentia,  oviductui ;  canalis  seminalisr 
ovipositor!,  &c.,  mutuo  adaroussim  respondent. 

^  Rifferschw.  De  Insect.  Genital,  9. 

«  Reaum.  ii.  79.  Herold.  SchmeUerL  t.  iv./.  2,  3. 

*  Treviranus  i^rflcAwirf.  11,36— .  Reaum.  vi.  436.  N'.DicLd'HitL 
Nat.  xi.  82.  Marcel,  de  Serr.  ubisupr.  104.  Latreille  F/m.  JVa/.  32i 

e  Rifierschw.  ubi  supr.  '  Plate  XXII.  Fio.  I.  a. 

«  Rifferschw.  10.  AT.  Diet.  d'Hist.  Nat.  xvi.  242. 

^  Bid.  &  xxxv.  412.  »  Gaedc  Anat.  dcr  Ins.  t.  i./  9.  i. 

*  De  Geer  iii.  t.  ix.f.  ll.t.  >  Reaum.  vi.  t. xvi./. 6,  7fr 
"»  Ibid,  t  xviii./.  4,  5.  g.                    "  Ibid.  t.  xxvii./.  16.  c. 

*  De  Geer  vi.  /.  iii./.  1?.  d,  e,f. 
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fonnis*  j  in  Tyrophaga  CoMei  et  quibusdam  9Xm  Mutcidi$t  spi* 
raliH*^;  in  Cordulia  (enea  et  Fhalangio  biarticalatus "".  Ut- 
plurimum  nudus  est^  sed  in  Tephrite  fimbriatus.  In  insectis 
proprie  dictis  simplex  est  hoc  organon^  in  ScorpumUnu  autem 
duplex  evadit ;  quod  fit  etiam  in  quibusdam  reptilibus^  Serpen* 
tibus  nempe  et  Lacertis  **. 

2.  Canalis  excretoriut  e  concursu  vesicularum  seminalium 
formatnr^  et  a  pene  excipitur  in  quo  terminat  et  cui  semen  red- 
dit;  interdum  brevissimus  est^  ut  in  Blatta*,  et  interdum 
itenim  pnelongus^  ut  in  Blapte  Mortisaga,  Tyrophaga  Casei,  et 
fdiis ',  Pleramque  cylindricus  est^  musculosus,  compactus^  et 
externe  tracheis  pertextus  ^. 

3.  Vencalcs  seminales  conniventes  formant^  ut  jam  dictum 
est,  canalem  excretorium  communem  cujus  prolongatio  bifida 
esse  videntur  -,  vasa  deferentia  hinc  excipiunt.  Interdum  vasa 
hoc  ac  vesiculse  seminales  eodem  loco  in  canali  excretorio 
communi  tenninant,  unde  canalis  hie  tumidior  fit  \  Vesicul« 
supradictae  maxime  variant :  modo  canalem  exhibent  ventri- 
cosum,  tortum^  implexum>  longissimum  ;  modo  rectum,  bre« 
viorem.  In  plerisque  dua  sunt  vesiculee  seminales,  etiam  in 
Lepidopteris  monorchidis ;  in  quibusdam  {Tenehrione  MolU 
tore,  HydrophUo  piceo)  quaiuor  *  5  in  aliis  {Dyiisco  marginali) 
tex^  'y  et^  in  Locustis  et  Blatta,  plurima  \  Breves  admodum 
sunt  in  Orthopteris  et  quibusdam  Coleopteris^  3  sed  in  aliis 
longissimse  >  in  Orycte  nasicorni  vicies,  et  in  Cetonia  aurata 

•  Reauxn.  vi.  /.  viii./.  5.  d^  e,  m, 

•»  Swamm.  Bibl.  Nat.  t.  xliii./.  17-  a,  b,  c 

•  De  Geer  iL  t  x\x,f.  1 1./.    N.  Diet.  d'Hitt.  Nat,  xl  82. 

•  Ibid,  XXX.  41 ;  xxix.  177.  •  Gaede  Anat,  t.  If.  9. 
'  Ibid,  18.    Swamm.  ubi  tupr,  t,  xliii./.  17.  ^,  d, 

•  Rifferschw.  10.  «>  Ibid,  22. 

»  Gaede  t.  u.f.  9.  rf,  e.     N.  Diet.  d*Hitt.  Nat,  xvi.  241 . 

^  Swamm.  ubi  supr.  i.  223.  t.  xxii./.  5.  A,  t.  Hoc  insecto  et  %- 
drophilo  tupradicto  organa  insunt  qus  pro  Prottatis  habentur. 

»  N.  Diet.  d'Hist.  Nat.  xvi.  242.     Gaede  t.  x.f  9.  d  d. 

"  Ibid,  etiam  t.  u.f.  9.  14.  dd. 
VOL.  IV.  2  P 
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ter  decies  corpi^  loogHodine  «uperaiit*.  la  hiace  Ofgaaii 
semen  e  tetlibua' per  vaaa  deferentia  accepUim  ante  emiiuo* 
nem  elaboratar. 

4.  Vasa  drferentia  ita  f^pellantur  quia  aemeo  e  teatilKis  ae* 
ceptum  ad  vesiculoa  tesiinides  dqferunt  Ex  utroqoe  teste 
unum  vaR  deferens  exit^  et  si  utrinque  pltttes  sini  testes,  ut  in 
M^lolontha  ^  Cetonia,  &c.,  omnia  ad  luiieum  utrinque  caaafem 
formnndum  confluont,  qui  vesiculia'  a^prftdictis  semen  reddit : 
interdom,  ut  in  LepidopterU^,  ab  his  nuUo  modo  separantor, 
unum  canidem  aut  tubum  formantia ;  sed  in  aliis  paiitns  snt 
distincta  **.  £x  eodem  filo  quo  xumtfexuntur  testes  vssa  defe- 
rentia septus  deducuntur. 

5.  Testes  organa  sunt  semen  primnm  «ecenientia :  variant 
comppsHione,  numfiro,  etj^ra.  In  quibusdam  ( LejHdopiens  et 
ffymenopteri^)  sunt  compaeti  vascults  visui  se  subduceotibtt; 
in  aUis  {Orilu^terU^NiSuropiem,  Dipteris,  et  quibusdamCcriei' 
pUris)  e  vasculis  bre^ibus  ceacis  variique  voluminifl  coafimoati 
sunt,  atque  tunica  densa  tenaci  vel  rete  tantum  mucoso  oIh 
ducti  * ;  vel  itetum  ex  unieo  variiaque  modia  tecto  caaali  larie 
eontorto  et.implexo>  -qui  deduct  potest  et  baud  ravo  masBam 
ovalem  tra<?bearum  ope  cctot^xtam  refeH,  oonflaatur,  at  ia 
Coleoptem  Prada^s  tarn  ^uatioia<|uaip  t^resiril^us '« 

Numero  etiam  variant  Cesteau  Qusd&m  LejMdoptera,  it 
Pontia  Brasskis,  item  lulidiB^,  iiBtco  gaudetit )  pkraquetaoea 
insecta  animalia  vertebrata  hie  aemukntarj  et  testibua  matre- 
untur  duobusi  in  Nepa  cinerea  et  reliquis  Hemtpteris  qua* 
tuor  vel  quinque  ^,  in  Melolonthavulgari  sex\  et  in  Ceiom 
aurata  duodecim  ^,  utrinque  deteguntur.    Interdum  ex  acbis 

•  Cuv.  Anat,  Comp,  v.  192.  ^  Gaede  t  ii./.  2.  e. 
"  Herold.  Schmett,  /.  xxxii.                 *»  Gaede  t  ii./.  9. 

•  Rifferechw.  19.  '  Ibid,  20. 
ff  Marcel,  de  Serres  Mem,  du  Mm.  1819.  115. 

h  Rid.  128.  Comp.  Cuv.  Anat.  Camp.  v.  195.  cum  Swamro.  BSU. 
Nat.  i.  J02. 

•  Cuv.  Ibid.  191.  *  Ibid. 


APPENDIX.  579 

phmbm  oompacti  vtdeatur,  et  baoeifarmes  appelhiri  possunt. 
In  Lamia  duodecim  glandute  in  utroque  teste  coaiitR  inve- 
ninnturS  «t  in  Tentbriane  MoUtore  fXuviam^, 

QaoBdJiguram,  interdum,  at  in  Pontia  Papilionum  genere^ 
•pherici  eradunt*^  in  Gryllo  pyriformes '  ^  in  Ape  mdlifica 
oblongi*  >  linearet  el  longissimi  in  Procrurte  coriaceo,  in  quo 
dedei  bngitoctine  corpus  superant';  in  Nepa  cinerea  sub- 
Ofati,  et  singuli  filamento  longo  vane  convolato  et  contorto 
terminati*. 

In  larvis  etiam  hcec  organa  detegere  est.  Sic  in  enica  Pon* 
UiB  quatuor  testes  sunt  utrinque^  vel  potius  unicus  ex  qua- 
tuor  serie  ordinalis^  conflatus  \  Hi  sensim  coacervantur  do* 
nee  in  spheericum  testem  antea  descriptnm  coalescant 

6.  Prehensores^  s«nt  organa  figum  varia  quibuscum  mas  in 
coitu  ferainse  annm  corripit  et  comprimit.  Quoddam  analo*- 
gnm  in  qnibusdam  MammaUk^  Avibus,  Piscibus,  et  RepHhbui  ^ 
ioveattnr,  sed  in  insectis  maxime  conspicui.  Eonun  situs, 
numerus,  bI  forma,  sunt  notandt. 

Quoad  siium — circa  foramen  per  quern  prodit  penis  sub  ano 
plerumqne  sunt  inserts,  sed  in  Conope  cornu  prebensorium  in 
segmento  yentrali  antepenultimo  deprehenditur  *  ^  et  in  Libel" 
MitdSf  praeter  prehensores  anales,  par  est  aliud  anum  spectans, 
in  seeundo  ventria  segmento  pone  penis  ipsius  situm  °*.  Pre- 
hensonim  numerus  rainime  cons  tans  :  plenimque  duo  sunt,  sed 
in  Ocada,  tmicus  furcatns  tantummodo  videre  est  ° ;  in  Lepido- 
pteris  variis,  Conope,  Libellulidis,  ires  anum  armant,  difformes 
tamen  ^  ;  duo  paria  CuUcem  stgnant  ^,  Megachilem  murariam'^, 

■  Rifferschw.  22.  .    *  Gaede  t,  ii./.  9.  bb. 

•  Herold.  Schmett.  i.  iv./,  8,  9.  *»  Gaede  t,  ii./.  14.  bb. 

•  Swamm.  nbi  supr.  t,  xxi./.  I.  a.         '  Rifferschw.  21. 

•  Swamm.  t.  iii./.  6./.  >>  Herold.  ubi  supr,  t,  v./.  1,  9.  &c. 
»  Plate  XXII.  Fig.  1.  b.  ^  Cuv.  uln  supr.  v.  115. 

»  De  Geer  vi.  /.  xv./.  8.  d,  «•  Ibid.  ii.  i.  xix./.  11.  <?. 

■  Reaum.  v.  t.  xix./.  9. 

**  Ibid.  ii.  /.  xxvi./.  10,  11.  //.    De  Geer  ii.  t.  xix./.  9. 
*•  Reaum.  iv.  t,  xl./.  8.  c,  e,  *»  Ibid,  vi.  t.  viii./.  4.  r,  b, 

2  p2 
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et  Jgrionidat  *■  -,  in  Locustis  veris  intra  abdomen  retracta  sunt 

h«c  organa ;  in  pupa  tamen  L,  morbUlosiB,  in  nostro  muBoo 

asservata,  quinqu$  apparent  j  sex  in  FormicU  De  Geerius  de- 

texit,  sed  in  cognato  genere  Myrmica,  duo  tantum  •*  j  qwUuor 

parihus  postremo  Tipula  oleracea  instructa  est.     Prehensoram 

forma  multifarie  variat,  imb  hand  raro  in  specie  eadem :  in- 

terdum  enim  prehensioni  soli  hujusmodi    instrumenta  sunt 

adaptata^  aliis  divers®  figuree  compressionem  eflScientibos  5  in- 

terdum  et  utroque  munere  funguntur.     In  Pontia  Brauke, 

in  qua  par  unicum,  concavo-convexi  sunt,  deltoidei,  intus  setis 

rigidis  fimbriati,  et  apice  dente  incurvo  armati  *  5  in  Jcrida 

varia  tenues,  simplices^  recurvi  j  in  SpUosomaie  bibriapeda, 

quae  tribus  gaudet,  laterales  sunt  concavo-convexi,  ovati,  dum 

intermedius  brevior  est,  triangularis  et  unguiculo  armutos^} 

in  Cordidia  €Bnea,  et  affinibus,  duo  superiores  sunt  linearcs  el 

undulati,  et  inferior  unicus  profunde  bifidus  « 5  in  Fanesta  Vr- 

tica  exteriores  tiuo  sunt  conchiformes,  par  autem  interius  un- 

guiforme  ^  j  in  Culice  superiores  longiores  conici  hirsuti,  infe- 

riores  breviores  et  ut  in  prsecedente  unguem  referunt*}  in 

Ttpula  oleracea,  in  qua  octuplici  prehensore  anus  armatos,  val- 

vulae  omnes  figura  diversse— par  exterius  nempe  concavan 

membranaceum  reliquoiit  includens,  secundum  unguiculatan, 

tertium  subclavatum,  et  ultimum  fere  lunatum  ^  ;  in  MegaM 

wuraria,  inter  alios  diversos,  unum  par  liters  T  formam  ha- 

bet  *3  in  Bombo  forceps  analis  bivalvis  est  intns  ramosus^;  et 

in  Panorpa  cheliformis  \ 

7.  De  «emtne  ipso  insectotumpaucula  sunt  notanda.  FluiduD 

^ 

•  De  Geer  ii.  L  xxi./.  20.  b,  c. 

»>  Ibid.  U  xlii./.^l.  A,  c,  d;  t.  xliii./.  13.  j5. 

•  Herold.  Schmett.  t  iv./.  3.  j?  x.  «»  ReaUm.  ii.  t.  iii./2.e.i 

•  De  Geer  ii.  t  xix./  9.  b,  c;f.  10.  c.    '  Reaum.  ii.  U  iii./.  3.^.^ 
«  Ibid,  iv.  ^  xl./.  8.  c.  e,  ^  Ibid.  v.  t.  iu.f.  7, 8. 

•  Ibid.  vi.  t.  viii./.  4.  b,  c.  *  Plate  XXII.  Fio.  1.*. 
»  Plate  XV.  Fig.  12.  L". 
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est  splBSuiD/  lacteunoj  granulU  repletum ;  tab  lente  pniictiiUi 
numerofia^  nigra^  oUonga,  incurva^  in  illo  deteguntur.  Quoad 
anafysm  ejus^  neque  alkalinum  neque  acidum  est,  sed  quod- 
dam  neutrum  inter  hos  intennedium.  Ex  sanie  vel  sanguine 
deoxydaio,  et  durante  coitu  oopiosissime  secernitur  :  in  aqua 
tepida  solvitur,  et  conquassatum  fundum  petit :  spiritu  vini 
rectificato  superfiiso  flocculi  quidam  formantur  \ 

iL  Genitalia  feminea  vulva  ezcepta  antea  tractayi  ^  \mc  est 
tubus  subcylindricus,  foramine  ovali  vel  lunato  ab  ano  di- 
stinctOy  cum  matrice  connexus,  et  per  quern  semen  in  coitu 
transmittitur.  In  Scorpiombus  duplicem  esse  vulvam  affirmatur 
duobus  ovariis  connexum  ^ 

II.  Coiitis.— Coitum  insectorum  tractaturo  paucula  de  leno- 
dniis  amatoriis,  et  aliis  ejusmodi,  quse  antecedunt,  sunt  prae- 
dicenda.  Olfactu  mares  PhatSnartim  interdum  feminam  la- 
tentem,  uti  canis  leporem,  odorantur  ^  $  splendore  phosphorico 
Lampf  rides  et  quorundam  aliorum  insectorum  feminse  mari- 
tum  ad  lectum  gremineum  prslucent ;  et  hue  referri  forsan 
debet  plurium  csecus  ardor  lumina  circumvolandi,  vel  etiam 
in  lumen  irruendi ;  sonus  excitat  feminas  Cicadarum  et  GryU 
Unarum  %  &c.  ad  amores,  et  cantu  stridulo  querelisque  ama- 
toriis  diem  ducit  mas  cupidus,  donee  sponsa  advolat,  et  tori 
foliosi  fit  baud  invita  particeps.  Sonitu  etium  uterque  sexus 
formidati  Anolm  mutuo  sese  provocant  ad  venerem  ^ 

In  plurimis  tamen  insectis  femina  fit  modestise  et  pudiciti» 
exemplar,  et  non  nisi  difficillime  et  capite  averso  maris  ardori 
se  tradit.  In  insectorum  moribus  et  oeconomia  virtutum  plu- 
rimarum  typum  quendam  et  delineationem  nobis  proposuit 
Deus  O.  M.,  quern  imitari  nos  voluit,  interdum  jussit «.    Sic 

•  Rifferschw.  12,  «»  Vide  supra.  Letter  XLII. 

*  N.  Diet.  d'Hitt.  Nat.  xxx.  16.  425.  Marcel,  de  Serres  Mem.  du 
Mm.  1819.  89. 

*  Rai.  Hitt.  Ins.  177.    Jurine  Hymenopt.  9.  not. 

•  Vol.  II.  p.  390—.  '  iV.  Diet.  d'Hisi.  Kat.  xxxvi.  255. 
'  Prov.  y\.  6 ;  xxx.  25. 
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cttcitare  not  ad  Uborat  ndefesMtiiiy  ad  pmdentiaHi  ilem  ct 
amorem  erga  prolem  Formiae  dedit* :  Jpi  ad  devotam  m 
oOnaeerationeiD^  et  ornniam  facdtatum  et  virhim  ad  leijMdtlim 
emolumenlmn,  ad  obsequinm  qnoque  verum  erga  paftntes  ft 
vegem*' :  atque  ita^  ut  jam  dktom  est,  hi  re  atnatoria  iwee* 
torum  fbrninse  sttpe  spedem  pi»  se  fenint  pudoris  el  cuHb^ 
tatis,  et  virginibttt  yarecundiatn,  Tututmn  omnrmin  cMoiem, 
et  aeiiU  sut  omanmitua  naxime  proprhim,  moribiu  sob 
pnedicant;  Hfipn  kiiadeM»  ^cemplar  hisigne  piwbeat  I»- 
heUuUme.  (Estro  amoris  cendtus,  mas  femiiMe  colhiin  pn* 
heniort  anali  triphyUe  aivipLt  et  avolat;,  iihua  qoasi  }fmd$ta 
secum  gerens ;  sponsee  sic  elects,  peisuadere  m  aDitno  tttirt 
caiidam  saiin  inflectcret,  et  ad  coitam  se  daret,  quod,  Olain- 
vita,  fieri  nequit  ^  maris  enim  genitalia,  ut  atitea  dicMa  eit,  in 
basi  Tcairts  siia,  femioeB  vero  Ih  extremo  ano  *,  hiiic,  noleoie 
31a,  nx  fit  coitas,  et  aeepissime  longo  et  vano  labore,  hue  illuc 
Vidando  virgttieni  protervam  fhc^tra  solicitaC^  sed  tandnah* 
ceiabua  aquas  petit,  quas  spcmBce  cauda  kmga,  me  teste,  le* 
ptus  flagelli^,  donee  deCatigata,  et  quasi  ex  ffigtdo  calorem 
coDclpiefis,  demum  et  seniim  caudam  inflectit,  et  se  reddit 
amori^  Jraneam  ferocem,  usvam  etiam  in  amoribos,  dm 
caute  appropinquat,  et,  si  blandftiis  ejus  minus  propitism 
sese  ostendat,  cito  resilit,  ne  osculorum  loco  morte  donetar : 
coitu  etiam  peracto,  pede  veloci  ab  uxore  se  subdudt,  qam 
tUaa>  imo  post  Veneres,  aliks  forsan  voraret'*.  In  genere 
mares  leminas  antennarum  et  abdominis  motibus  et  firicdooe 
lenodnantnr  et  ad  coitum  provocant. 

Inaecta  sunt  alia,  ut  PhalaruE,  MusddtB  quasdam^  ^Af^ 
inelUfica,  in  quibus  inversa  est  base  naturae  lex  casta ;  hanim 
enim  feminae  marem  petunt,  vel  blanditiis  alliciunt  ad  amores. 

Nunc  de  coitu  ipso  tractabimus,  in  quo  heec  aunt  prcdpue 
notanda^— moduj,  statio  relatwa,  locus,  et  duratio. 

•  Vol,  L  p.  364—.  ^  Vol.  IL  Letter  XJK. 

*^  Reaum.  vi.  432-.  *  De  Geer  vii.  179—. 
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i.  PMiMiiie  hiMot«  pew  tutnnit  est^  mkI  hi  MluMii  qui*- 
bittdam  inversa  est  lex,  et  femins  tubus  Mtnetilis  taaih,  ftm>- 
mtii  siib  ano  iMmpeiwtrat  et  ita  ooSunt  \  JiirmieuiU  singnlari 
et  muabili  prMtu*  BMdo  it  coitus ;  organ!  enim  mascali  hme*- 
tio  paitim  palpis  ct  partfan  membro  Tentndi  delegatur :  prion- 
bns  indiNBtar  glaos  qvat  {NideBdnm  femineum  penetrate  et  sk 
in  etroqfoe  seau>  feiipm  aanliobiiB  therms  vkibua  feiiie  oAeie 
inservieotibns,  orgasmus  Teiie««iis  produdtur,  cai  inse^itor 
^fGecondatio>  ab  organo  vtnirdtU-  masoulo  5  feniioa  tiiberoii)»  dm 
sapra  genitalia  sita  in  rimas  totyem  mter  branehins'nMtfiB'aD*- 
mitteate,  et  in  tenporis  momento  omnia  peraota  sunt^.  IM^^ 
terns,  De  Geerks,  et  alii  in  sootomia  periti,  in  palpis  latere 
organum  masculum  crediderunt,  sed  es  observationibnB  et 
dissectionibus  Trerirani  patet^  testes  et  vesiculaa  seminales  in 
abdomine  locum  habere*' ;  sed  exitns  horam  sokmrmodo  in 
orificio**;  in  palpui  e  contra  est  organum  exsertile  penen  re- 
ferens,  quod  in  coitu  erigitnr  et  fere  giandiformeest:hinc 
deduci  potest,  ut  videtur  j  quod  utrumque  organum  pro  genHide 
habendum,  et  fceeundationem  feminas  ab  utroqne  pendere. 

ii.  Statio  relatwa,  in  plerisque  insectis,  durante  eoitir, 
maris  statio  superior  est,  et  Jhnifue  Merior,  in  hujus  dorsmn 
conscendente  illo  -,  mterdum  tamen  h»c  lex  inversa  est,  etin»- 
rem  femina  ascendit,  quod  ipse  vidi*  in  Ve9pa  vulgari,  -et  iSca- 
iopJuiga;  in  PuHce  etiam  femina  superior,  sed  more  faumano 
06  ori*^}  quod  fit  etiam  in  aliis  quibusdam  masculo  pre^domi* 
nanti,  nempe  in  Cryptophago  quodam  minuto,  nostris  sub  ocu- 
lis,  in  Zygctna,  CuUce,  et  Phalangia'.  In  insectis  Orthopimit 
et  pluribus  Hemvpteris  sexus  in  coitu  sibi  invicem  a  latere  pa- 
rallel! stant';  sed  in  alib  Hemiptem,  saltem  in  Pentatomate, 

'  Reanm.  iv.  385.        »»  De  Geer  vii.  249.  Treviran.  Arachmd,  41. 

'  Marcel,  de  Scrres  penem  in  palpis  cum  teste  pyriformi  in  tho- 
race  connexum  esse  afBrmat,  MSm,  du  Mus,  1819.  95. 

•»  Treviran.  Ibid,  37.  /.  iv./.  3a  •  De  Geer  vii.  10. 

'  Reaum.  ii.  7^.  t,  ii./.  2,  De  Geer  vi.  314 ;  vii.  165.  Rai.  Hist. 
Im.  40.  »  Dc  Geer  ii.  24 ;  iii.  132. 
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more  canam  capitibus  avenis,  quod  fit  etiam  in  quibusdam 
jymlidis,  res  venereas  peragunt*. 

iii.  Locus.  Interdum  in  terram  et  inter  gramma;  interdom 
inter  arborum  etJiruHcum  ramos^  et  sub  foliis  j  interdum  iteram 
super  aquas;  et  in  ipso  acre  demum  baud  raro  amorLs^gaudlis 
ultimis  fhiuntur ;  hie  Ephemene  caducse  in  ipso  venere  choreas 
ducunt,  sursum  et  deorsum^  memetipso  teste,  altematim  voli- 
tantes^ :  hie  etiam  Apum  regina  et  mater  in  sublime  fertur 
maritum  infelicem  petens,  qui  voluptatem  breyem  vita  emat' : 
Phakenarum  feminse  apterse  hue  illuc  per  aerem  inter  aihorei 
trahuntur  a  mare  alato^ ;  et  quarundam  Tipularum  mares  a 
feminis  tract!,  per  aerem  it^  durante  coitu  rapiuntur.  Mo* 
deste  satis  co^unt  insecta,  utplurimum  plantarum  sub  umbra 
latitantes ;  et  plura  insuper,  ut  quaedam  TipultB,  Tineida,  et 
Bombycid{e,s\xh  cortina  alarum  abdomen  omnino  tegente,  veneri 
se  tradunt*. 

!?.  Duratio.  Coitus  horum  animalium  duratio  varia,  iater- 
dum,  ut  in  Araneidk,  spatio  perbrevi  confidtur,  in  quibnadam 
tamen  plus  uno  die  opus  est.  Plures  feminas  interdum  aggredi- 
tur  idem  mas,  hoc  in  Bombyce,  Ckrysamela  Poh/goni,  et  Mutca 
domestica  obtinet.  Aphidem  masculimx  cum  qiunque  feminis 
successive  copulantem  De  Geerius  videbat  ^ 

N.B.  Inter  pupas  Orthopterorum  et  Hemipterprum  cmtut 
interdum  locum  habet,  qtwd  maturiorem  organixationem  in  hit 
analogis,  quam  in  aUis  insectis  probat, 

'  De  Geer  iii.  242.  t.  xiii./.  16.  «»  Ibid.  iii.  642. 

•  Huber  ^ouv.  Observ.  i.  3?-.  *  De  Geer  ii.  276. 

*  Reauro.  ii.  65— .  '  De  Geer  iii.  62. 
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PLATE  XXIJ 


FIO. 


1.  Part  of  the  interior  of   Cossus  ligniperda.      (Lyonet.) 

a,  b.  The  spinal  chord  and  its  ganglions,    d.  The  nerves, 
e.  The  bronchiae  connected  with  the  trachea. 

2.  One  of  the  labial  palpi  of  ditto.  (Ibid.) 

3.  Another  view  of  the  interior  of  ditto.  (Ibid.)     a.  Trachea. 

6.  Bronchise.    c.  (Esophagus,    d.  Ventricle  or  stomach, 
e.  The  lower  intestines,     ff.  The  bile  vessels,    g.  Se-  ' 
ricterium,  or  silk  reservoir,    h.  Sialisterium,  or  saliva 
vessel. 

4.  Part  of  one  of  the  traches  of  ditto^  to  show  its  coats  and 

spiral  thread.  (Ibid.)     Vol.  IV.  p.  63. 

5.  A  portion  of  the  interior  of  ditto^  to  show  the  epiploon,  or 

fat.  (Ibid.)    a  a.  Epiploon.    Vol.  IV.  p.  150. 

6.  Leg  of  ditto  laid  open.  (Ibid.)     a  a  a.  Semipenniform 

muscles  of  ditto.  6.  Their  lower  point  of  insertion  in 
the  claw.    c.  Muscles  of  the  coxa.    Vol.  IV.  p.  185. 

7.  Nervous    system    of    the  j^rub    of   Oryctes   nasicomis. 

(Swamm.)  a.  The  first  ganglion  or  brain,  c.  The 
remaining  ganglions,  forming  a  thick  spinal  chord. 
d.  The  nerves  issuing  from  them. 

8.  of  the    louse.     (Ibid.)     a^The    brain. 

ccc.  The  ganglions,    d.  Nerves. 

9.  The  spinneret,  or  organ  that  renders  the  silk  of  the  Co$stts. 

(Lyonet.)     Vol.  III.  p.  1 24. 

•  Vol  IV.    Letters  XXXVII.  and  XL. 
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PLATE  XXH.» 

FIO. 

1.  Male  genital  organ  of  a  B(mbus.    a.  The  male  organ. 

b.  The  prehensor.     Vol.  IV.  p.  576,  580. 

2.  Female  ditto  of  the  louse.  (Swamm.)     a.  The  oviduct  with 

an  egg  passing  through  it.    b  c.  The  oyaries.    d.  The 
colleterium,  or  varnish  secretor.    e.  The  lower  extremity 
of  the  oviduct 
3,  4.  Larvae  as  arranged  in  the  body  of  two  species  of  vivipa- 
rous flies.  (Reaum.)     Vol.  I.  p.  257  j  IV.  p.  170. 

5.  Interior    of    postpectus.      Dynastes.       a.     Parapleura. 

b  b  b.  Points  of  the  postfurca.    c.  Its  stalk. 

6.  The  medifurca  of  ditto,    a.  Base.     b.  Apex. 

7.  Antefurca  of  ditto,     a.  Base. 

8.  Mesothorax.     Calandra, 

9.  Mesopbragm  and  appendage.    Dynastes,    a  a.  Pieces  ad- 

jacent, b.  Septula,  c.  The  notch  for  the  transmission 
of  the  intestines. 

10.  Part  of  metaphragm,  ditto,     a.  A  kind  of  cupule  affording 

a  point  of  attachment  to  muscles,  d.  A  deep  notch  for 
the  intestines. 

11.  Interior  of  the  upper  side  of  alitrunk  of  ditto,    a.  The 

cavity  of  the  chest  between  the  prophragm  and  meso- 
phragm.  b.  Ditto  between  the  mesophragm  and  me- 
taphragm.  c.  Cupules  that  afford  a  point  of  attachment 
to  some  of  the  wing-muscles,  d.  Notch  of  the  meta- 
phragm. 

12.  Portion  of  the  alitrunk  of  Melolontha  vulgaris,    c.  Cupule 

attached  to  the  axis  of  the  wings. 

13.  Part  of  the  postpectus  of  Dytiscus  marginalis,  to  show  the 

operculum.    Vol.  III.  p.  578. 

14.  Part  of  the  metathorax  of  Melolontha  vulgaris,  to  show  the 

metapnystega.    Ibid.  572. 

15.  The  pseudocardia,  or  dorsal  vessel  of  Stratyomis  Chamtf" 

lean,     (Swamm.) 

•  Vol.  IV.  Letter  XLII.;  III.  p.  580-. 
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FIG, 

1 6.  a. — to.  Specimens  of  scales  from  the  wings  of  various  Le- 
pidoptera.  (Reaum.,  De  Geer.)     Vol.  III.  p.  644—. 

PLATE  XXIII. 

1.  One  of  the  prolegs  of  a  caterpillar.    Cossus,  (Lyonet.) 

a.  Its  coronet  of  spines.    Vol.  III.  p.  134. 

2.  One  of  the  spiracles  of  ditto.  (Ibid.)    Vol.  IV.  p.  37—. 

3.  Three  of  the  hexagonal  lenses  of  a  bee's  eye,  with  their 

prisms.  (Swamm.)     Vol.  111.  p.  496. 

4.  Trunk  of  a  flea  with  the  head   removed^  showing  that  all 

the  legs  are  attached  to  the  former.    Ibid.  p.  656. 

5.  Alitrunk  of  Dyiiscus  marginalii,  exhibiting  the  wings  as 

they  are  folded  when  unemployed. 

6.  Part  of  ditto,  with  the  scutellum  and  apex  of  an  elytrum^ 

to  show  the  alula.     Vol.  II.  p.  343  }  III.  557. 

7.  Anterior  and   posterior  prolegs  of   Tanypus  maculatus. 

(De  Geer.)      a.  Posterior  proleg.      6.  Anterior  ditto. 
Vol.  II.  p.  275  j  IV.  p.  363. 

8.  Posterior  extremity  of  a  pupa^  to  show  the  cremastra,  or 

hooks  by  which  it  is  suspended,    a.  Hooks.    Vol.  III. 
p.  209,  255  ;  IV.  p.  363. 

9.  Another  specimen,  in  which  the  hooks  are  more  numerous, 

a.  Hooks. 

10.  Pulex  penetrans,  or  the  Chigoe.    Vol.  I.  p.  49,  102. 

1 1 .  Mandible  of  the  larva  of  Myrmeleon  FornUcaleo,  (Reaum.) 

Vol.  III.  p.  121. 

12.  Anal  spinneret  of  ditto.  (Ibid.) 

13.  Branching  palpus,  or  feeler  of  Trombidium  holosericeum. 

14.  Part  of  the  tarsus  of  a  spider,  to  show  the  simple  and  pec- 

tinated claws.  (De  Geer.)     Vol.  III.  p.  690. 

15.  A  pair  of  spinners  of  a  spider.  (Leeuwenh.)      Vol.  III. 

p.  392. 

1 6.  A  marnmula  or  teat  of  ditto.    Vol.  III.  p.  39 1 . 
1 7>  Anus  of  ditto. 

18.  Stilt-legs  of  a  dipterous  larva.  (DeGeer.) 
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PLATE  XXIV. 
no. 

1.  The  bag-net.    Vol.  IV.  p.  529. 

2.  The  landing-net.     Ibid.  p.  534. 

3.  Mr.  Paul*8  net.    Ibid.  p.  530. 

4.  The  fly-net.    Ibid.  p.  531. 

5.  The  forceps.    Ibid.  p.  533. 

6.  The  breeding-cage.    Ibid.  p.  553. 

7.  Apparatus  for  effectually  killing  large  moths,  &c.    a.  The 

upper  piece  of  the  tube.    b.  The  lower,    c.  The  sauce- 
pan.   Ibid.  p.  543. 

8.  A  beetle  transfixed  by  a  pin.    Ibid.  p.  544. 

9.  A  butterfly,  ditto,  with  the  wings  set  out  by  card  braces. 

Ibid.  p.  546. 
10.  A  scale  of  two  inches,  with  one  subdivided  into  lines, 
twelve  to  the  inch. 

PLATE  XXV.» 

1 .  Antenna  with  a  lamellate  knob. 

2.  Ditto  Ditto 

3.  Antenna  with  a  pectinate  knob. 

4.  — -cirrate. 

5.  — — -  with  a  tunicate  knob.    Inside  view. 

6.  ■  Outside  view. 

7.  -  davate,  with  clava  solid. 

8. ■  serrate. 

9.  -— — —  with  an  inflated  knob. 

10.  ■  gradually  incrassate. 

11.  biflabellate. 

12.  ■  with  a  patellate  scape,    a.  Scape. 

13.  .  with  a  solid  knob. 

14.  —  clavate,  with  last  joint  elongated. 

15.  .  broken. 

16.  ■  unguiculate.    a.  Claw. 

•  Vol.  IV.  p.  324-. 
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17.  Antenna  scopiferous.    a.  Stellated  bruth. 

18.  suddenly  incrasgate^  and  biserrate. 

*  5-  — -  capfflaceous,  and  suddenly  incrassate.    (Stoll.) 

20. bipartite. 

21.  -  clavate^  with  clava  subramose. 

22. bipectinate. 

23. broken. 

24.  ■  suddenly  incrassate. 

25.  — «—— pectinate.  <J. 

26.  serrate.  ?. 

27.  ■  filiform^  and  submoniliform. 

28.  ■    auriculate.    a.  Auricle. 

29. appendiculate.    a.  Antenna,    b.  Appendicles. 

30.  capitate,  with  a  multiarticulate  knob. 

31.  spiral. 

32.  ■  fasciculate. 

33.  '  capitate,  with  a  transverse  solid  knob. 

34.  — _— .  capillaceous,  or  suddenly  attenuated.     (Latr.) 

35.  — -  embracing  the  eye.    Vol.  III.  p.  523. 

PLATE  XXVI.* 

1.  Feeler,  maxillary,  lamellate  and  appendiculate.    a.  Ap- 

pendicle,    b.  Last  joint  lamellated.    c.  Second  joint. 
Vol.  III.  p.  449,  note*.    Atractocerus. 

2.  '  heteromorphous.    Cerocoma, 

3.  fasciculate.     LymexyUm. 

4.  ■  incrassate. 

5.  — — —  clavate. 

6.  ■  conical. 

7.  ■  subulate. 

8.  .— ^— — —  fusiform. 

9.  Maxilla  compound,  with  the  lobes  spinous. 
10.  ■-  unarmed. 

•  Vol.  IV.  p.  317— d£4.    Vol.  HL  p.  415—455, 490,  ?iii.  680.  e. 
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no. 

11.  Maxilla  componnd,  with   the   upper   lobe    biarticulatc. 

Vol.  III.  p.  442. 

12.  — with  the  lobes  penicillate. 

13,  .  simple,    mandibuliform,  lobe  unanned..    (Mac- 

Leay.) 

14,  -  lobe  penicillate.     (Ibid.) 
1 5. toothed.     (Ibid.) 

16.  Mandibula.  Cyphus  Hancocki. 

17.  «. Rhipicera  margmata. 

18.  ■  Eurhynchus  lavior, 

19.  ■  ManHcora  Gigas, 

20.  •     Euchlora  viridis, 

21. Macrcupis  tetradactyla. 

22. Apogonia  gemeUata. 

23.  Labium,  &c.  of  Stenus. 

24.  — ^— — —  Stomis.      (Clairv.)      a.  Lateral  lobes  of 

tongue.     6.  Intermediate  lobe. 

25. Geotrupes.    External  view. 

26. — . Internal  view. 

27. Hister  maxitnus.     (MacLeay.) 

28.  — : • Leistus.     (Clairv.) 

29.  ■  Lepidiota  Stigma  K.MS. 

30.  Labrum  whiskered.    Halkius.    a.  Appendide. 
31. Megachile, 

32.  ■ Pelecmm. 

33.  , Chasmodia  viridk  M*L. 

34.  Labrum,  &c.  of  Genuchus, 

35. CremasiocMlus.    Vol.  III.  p.  422. 

36.  Lateral  view  of  the  head  of  Tetraopes,  to  show  the  eye 

wholly  divided  by  the  canthus. 

37.  Part  of  the  trunk  of  a  spider,  to  show  the  position  of  its 

simple  eyes. 

38.  Eyes  compound,  columnar.    Xenos. 

39.  ■  Ephemera, 

40.  Eyes  compound  and  stemmata  of  Reduvius  personatus. 

41.  ■  Fulgora  latemaria,    Stem- 

mata subocular. 


EXPLANATION  OF  THE  PLATES.  609 

FIO. 

42.  Eyes  compound  and  stemmata  of  Cercopit.    Stemmata 

intraocular. 

43.  Eyes  simple,  dorsal.     Phalangium, 

AA,  45.  Claw-joint  of  tarsus  of  Lamia,  to  show  the  arthrium. 

46.  ■  respa  Crabro. 

A7^  Tarsus  of  Eniimus  imperiaUs,    a.  The  rotula  or  ball  re- 
ceived by  the  socket  of  the  tibia. 

48.  The  penultimate  bilobed  joint  of  ditto,  with  the  arthrium 

separated  from  the  claw-joint. 

49.  Part  of  the  claw-joint  so  separated,    a.  Muscles  whidi 

enter  the  arthrium. 

PLATE  XXVII.* 

1.  Head  of  CordyUa  Palmarum.    a  a.  Muscles  fixed  in  the 

myoglyphides  or  muscle- notches. 

2.  —  Apoderus  Corylu 

3.  — —  Buprestis  acuminata, 

4.  — —  Copris,    a.  Muscles. 

5.  »  Elater,    a  a.  Corneous  scales  analogous  to  pax- 

wax,  attached  to  the  depressor  muscles,  like  those  of 
Geotrupes.    Vol.  IV.  p.  183. 

6.  ■  tibia.     CordyUa  Palmarum. 

7.  End  of  thigh,  ditto,  next  the  tibia. 

8.  — — —    Dynastes.    Vol.  III.  p.  671.  note*. 

9.  Head  of  tibia  of  ditto. 

J  0. Copris  hucephalus.    Vol.  III.  p.  67Q. 

1 1 .  End  of  thigh,  ditto,  next  the  tibia. 

12.  Middle  coxa.     Melohntha  vulgaris,     a.  The  open  part 

which  receives  the  muscles. 

1 3.  Posterior  ditto,  ditto,    a.  The  open  part. 

1 4.  Head  of  posterior  thigh  of  ditto. 

1 5.  End  of  ditto  next  the  tibia.     GryUus. 

1 6.  Head  of  tibia  of  ditto.    Vol.  HI.  p.  669—. 

1 7.  Lateral  view  of  ditto. 

1 8. of  the  head  of  the  coxa  of  Lamia,    a.  The 

»  Vol.  ni.  526,  661— 
VOL.  IV.  2  R 
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FIG. 

point  of  attachment  with  the  body^  or  the  oriice  through 
which  the  muscles  pass. 

1 9.  Back  riew  of  ditto. 

20.  Posterior  trochanter  of  Ichneumon,  biarticuhite.    Vol.  111. 

p.  665. 

21.  Ubia  of  Arachnida,  to  show  the  epicnemis. 

22.  Multiarticulate  spiral  antenniform  tarsos  of  C^rmataa. 

23.  Armed  thigh.     Scaurus. 

24.  tibia.    Higpa  sjnnipet, 

25.  Aunculate  posterior  tarsus.    Das^tes  ater. 

26.  Armed  anterior  ditto.  ditto. 

27.  ■  anterior  coxa.     MegachUe  fVillughbieUa, 

28.  —trochanter.  Necrophorus. 

29.  Calcar  or  spur^  thumb-shaped.    Anterior  tibia  of  Ache- 

raniia  Atropos. 

30.  Calcar  of  posterior  tibia.     CEnca  afer. 

31.  I  anterior  ditto.     Zabrui  gibbus. 

32.  — —  intermediate  ditto.    Acanthapus  splendidut. 

33.  ■  posterior  ditto.    AmmopMla  vulgaris, 

34.  ■      «    ■   ■     '  Aeanthopus  splendidus. 

35.  '  intermediate  tibia.     Gmbex  VUeUnuB, 

36.  Calcar  and  velum  of  anterior  ditto.  Apu  nMifioL  a.  Ilie 

notch  in  the  first  tarsal  joint. 
37?*  Claws  of  Anomala  Frischii, 

38.  -■■  Macrcupis  quadrivittata. 

39.  ■       Serka  brunnea. 

40.  ■  1.1  MeloUmtha  vulgaris. 

41 .  Posterior  tarsus.     GryUus  tnonstrosus. 

42.  Part  of  tarsus  of  Scolopendra» 

43.  —__««—.-.  Lebia,  to  show  pectinated  claws. 

44.  ■  Phanaus, 

45.  Part  of  tibia  of  ^Onitis  Apelles  $,  to  show  its  very  mi- 

nute tarsus.    Vol.  III.  p.  336. 

46.  Double  claws  of  Oxypterum. 

47.  Claws.    Anoplognathus. 

48.  Hoplia,    Anterior  tarsus. 
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FIG. 

49.  Claws.    Macrodactylus  iub$pino$u8. 

50.  Pecten  of  Scorpio  et^rop<eu$. 

5 1 .  Claw  of  Hoplia,  posterior  tarsus. 

52.  ■■  Mehe vari^aius, 

63.  Pulvilli  and  claws  of  the  AHlida. 

54.  ■  Tabanus. 

55.  ■ Hive-bee. 

56.  Pulyilli  and  pseudonychia.    Lucanus  Cervus. 

57.  ■  Marmartna  Lamas. 

58.  Segment  of  the  body  of  luku.    Showing  that  two  pairs 

of  legs  are  attached  to  each  segment  \ 

59.  Tarsus  of  Priocera,  with  involute  pulvilli. 

60.  — ^  Nirmus  Antem. 
5  J ,  ■  Xeno$  Peckii, 

62.  — — .  MelUtophagus  K.    Vol.  I.  p.  1 63.  IV,  p.  232. 

63.  — — — -«  Ixodes  Eicinus.  (De  Geer.) 

PLATE  XXVIII. 

1.  Inside  of  elytrum  of  Dytiscus  marginalis. 

2.  ■  Strategus   Aloeus.     Part    of  hypo- 
derma  peeled  off. 

3.  Part  of  ditto  of  Buprestis  vittaia,  to  show  the  axis. 

4.  ^_  Passalus. 

6.  ■  Dynastes. 

6.  — — — —  Elater  sulcatus,  to  show  the  epipleura. 

7.  ■  Blaps  lethifera,  ditto. 

8.  ■  Dynastes  quadrispinosus,       ditto. 

9.  Alitrunk  and  part    of  tegmina  and  vnngs  of  Locusta, 

a.  Space  mariced  by  the  transverse  nervure  in  which  all 
the  nervures  of  the  anal  area  terminate.  Vol.  III. 
p.  618. 

1 0.  Alitrunk  and  part  of  elytra  and  wings  of  Phyllopertha  hor- 

iicola. 

"  N.B.    The  transverse  lines  in  the  figure  are  merely  impressed, 
and  do  not  represent  a  segment. 

2  R  2 
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FIG. 

1 1 .  Alitrunk  and  part  of  tegmina  and  wings  of  l^t^ora  later' 

naria.      Postfrsnum  fiiniculate^  with  an  elastic  part 
marked  a.    Vol.  III.  p.  558. 

12.  ■   ■  hemelytra  and  wings  of  PentaUma, 

13.  • —  wings  of  Panorpa. 

14.  ■  Trichoptera, 

J 5,  ^    ■      >i  I  ■!  Lepidoptera.  Geometra. 

16.  ■  ■'  ■  Lepidoptera, 

17.  *— ^>^  Diptera, 

18.  Wing  of  Chermes  Fraxini. 

19.  Tegmen  of  Locusta. 
20. Issus. 

21.  Wing.     Cercopis  sanguinolenta. 

22.  ■  Locusta. 

23.  Hemelytrum  of  Reduvius  ? 

PLATO  XXIX.' 

1 .  Gills  of  a  spider.     (Treviran.) 
Scorpio  europaus.    (Ibid). 

3.  Aeriducts  of  larva  of  Ephemera  fusco  grisea.     (De  Gtet.) 

Vol.  IV.  p.  58. 

4.  ■  ■!       ■       I  vespertina,   (Ibid.)    Ibid. 

5.  vulgata,  (Ibid.)     Ibid. 

6.  ■  Sialis  lutaria.  (Ibid.)  Ibid. 

7.  Thread-like  ditto  of  the  upper  and  under  side  of  the  larre 

of  Trichoptera.  (Ibid.)    Ibid.  p.  56. 

8 .  Part  of  the  body  of  the  larva  of  a  Libellula,  laid  open  to  show 

the  tracheae.  (Reaum.)  a.a.a.  Trachese.  Vol.  IV.  p.  66. 

9.  Part  of  the  imago  of  ditto.    (Ibid.)     a.  Vesicles  that 

terminate  the  tracheae.  4-  Oblong  ditto.  Vol.  IV.  p.  68. 

10.  Pupa  of  Corethra  culiciformis.    (De  Geer.)  a.  6.  Vesicles 

connected  with  the  tracheae,  c.  Tail.    Vol.  IV.  p.  67. 

1 1.  Part  of  the  head  of  Armadillo  zonatus.  a,  Pseudo-spirade. 

Vol.  hi.  p.  493. 

»  Vol.  IV.  Lkttbe  XXXVIU. 


EXPLANATION  OF  THE  PLATES.         613 
FIG. 

1 2.  Part  of  the  trunk  of  Goerius  okfu,  to  tihow  its  antepectoral 

spiracle.    Vol.  IV.  p.  43. 

13.  Part  of  the  abdomen   of  Pneumora,    a.  The  series  of 

ridges,  by  striking  the  hind  leg  over  which  they  pro- 
bably produce  their  noise.    Vol.  II.  p.  391 )  III.  p.  339. 

14.  Underside  of  part  of  the  alitrunk  of  Lygaus  $exmacu» 

latus  K.  MS.     b.  Branchiform  apparatus  between  the 
scapula  and  parapleura.    Vol.  IV.  p.  45. 

15.  ■'  Pentatoma  rufipes. 

a.  Corrugated  membrane,    b.  Apparent  fringe  of  hairs 
or  bristles.    Ibid. 

1 6.  Spiracle  of  larva  of  Oryctes  nasicomis.  (Sprengel.) 

17.  — — ''^^^  Dytiscus  marginaUs,  (Ibid.) 

18.  Part  of  the  trachea  and  bronchiee  of  the  pupa  of  Smeritt' 

thus  PopuH,  (Ibid.) 

19.  Spiracle  of  the  imago  of  Or^c^es  nasicomis.    a.  The  boss. 

(Ibid.) 

20.  Dorsal  spiracle  of  Cermaiia. 

21.  Pencil  of  hairs  attached  to  a  supposed  respiratory  plate 

in  certain  NoctuidiE.     Vol.  IV.  p.  60. 

22.  Part  of  the  back  of  the  abdomen  of  the  pupa  of  a  Penta- 

toma, a.  Pseudo*spiracle.    6.  Connecting  corrugations. 
Vol.111,  p.  713. 

23.  Unilabiate  spiracle  of  Gonyleptes. 

24.  Portion  of  ventral  segments  of  abdomen  of  Aradus  lanu" 

natxu  K.    a.  Tobaccopipe-shaped  organ  near  the  ven- 
tral spiracles.    Vol.  III.  p.  713. 

25.  Part  of  the  back  of  the  alitrunk  of  Belostoma  grandis,  to 

show  the  metapnystega  ?  or  rather  spiracle.    Vol.  III. 
p.  572  J  IV.  p.  45. 
2d.  Pseudo-8putu;1e  of  Carkinodes  cancrtformis.     Vol.    III. 
p.  714. 

27.  Part  of  the  ventral  segments  of  the  abdomen  of  Lygaus 

compressives,     a.  Pseudo-spiracles. 

28.  Portion   of  dorsal  segments  of  Dytiscus  marginaUs,  to 

show  the  large  anal  spiracles.    Vol.  IV.  p.  42. 
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FIO. 

29.  Plumiform  gills  in  the  mouth  of  the  spiracles  o£  dte  lar?a 
oi  Cosius  Ugniperda.  (SpreogeU) 

PLATE  XXX. 

1.  Brain^  afpinal  chord  and  gangiions  of  a  full-grown  caler- 

pillar  of  Pontia  Brassica,    a.  The  brain,  b.  The  double 
spinal  chord,  c  d.  .Ganglions  With  a  portion  of  their  nerves. 

2.  Brain/  spinal  chord  and  ganglions,  after  two  days,  when 

the  chord  is  shortened.  • 

3.  i— — »— —        ■  when  the  animal  is 

become  a  pupa. 


pupa  six  days. 


^_, — •  when  it  has  been  a 

just  before  itassumes 

the  imago. 
(J, '  when  it  has  become 

a  butterfly.    Vol.  IV.  p.  24  —. 
7.  Intestinal  canal  of  the  caterpillar,  a.  Saliva  vessel  fr.  SOk 

reservoir,  c.  Gullet  or  cesopkagus,  d.  Stomach.  €«e.  Bile 

vessels.   /.  Large  intestine,    g.  Rectum. 
9.  .    "   '        ,      ,  ,  I      I     .-^  after  it  has  assumed  the 

pupa  two  days. 
9.  '  after  eighi  days.  a.  Crop 

or  honey-stomach,  first  showing  by  the  dilatation  of  liie 

base  of  the  cesophagus. 

10.  I  —  a.    Honey-stomach  be- 

come a  lateral  appendage  of  the  oesophagus  b. 

11.  '  of  the  butterfly,  a.  Honey-stomacfa. 
6.  (Esophagus,  c.  Small  intestine  become  very  long. 
d.  Rectum.     Vol.  IV.  p.  1 18. 

12.  Anal  portion  of   the  interior  of   the  female  butterfly. 

a.  Ovaries,  b.  Oviduct,  c.  CoUeterium  or  varnish 
secretor.  d.  Spermatheca  or  sperm  receptacle*  e.  P&rt 
of  the  spinal  chord.  /.  Rectum,  g,  A  secretory  organ 
filled  with  a  thick  white  fluid,  which  is  supposed  to 
lubricate  the  passage.    Vol.  IV.  p.  132,  152. 
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ANATOMICAL    INDEX*. 
Vol.  III.  p.  853—. 


Abdomen,  S86,  697;  iv.  S59. 
Acetabulum^  883, 428. 
Aculeus,  390;  iy.  162. 
Adminicular  254 ;  ii.  297 ;  iv.  363. 
Aeriductus,  iy.  50,  362. 
AIaey616;  iy.  344. 
Alitruncus,  370,  545 ;  iy.  339. 
Alluz,  385. 

Alula,  372,  380,  623  ;  iL  354. 
Amphiarthrosis,  403. 
Antedirca,  368,  584. 
Antennae,  365,  508 ;  iy.  324. 
Antepectus,  367,  541 ;  iv.  337. 
Antlia,  361,  468.  x 

Anus,  389. 
Apophysis,  428. 
Appendices,  390. 
Appendicula,  354. 
Areas,  373,  595,  605,  612,  621. 
Areolae,  374,  623,  630 ;  iy.  350. 
Arthriuro,  385,  683. 
Articulatio,  407,594, 604,612,61 7, 

654,  663,  669,  680,  698. 
Axis, 37J, 373,594,  605,612,  617. 
Basis,  360. 

Brachia,  368,  544 ;  iv.  338. 
Branchiae,  iy.  60. 
Bronchiae,  iv.  61. 
Bulbus,  365,  515. 
Bullae,  624. 

Calcaria,  369,  384, 675. 
Calx,  385. 

Canalis  excretorius,  iv.  563. 
Canthus,  364 ;  iv.  322. 
Capitulum,  365;  iv.  331. 


Caput,  354,  404;  iy.  314. 
Cardo,  356,  439. 
Cauda,  388 ;  iv.  360. 
Caudulae,  391. 
Centris,  388,  716. 
Cephalophragma,  366. 
Cephalotheca,  249. 
Ceratheca,  249. 
Cerd,  391. 
Cerebrum,  iv.  7. 
Chela,  461—. 
Choroides,  496. 
Clavicula,  368,  661. 
Clavola,  365,  516. 
Coecuro,  iv.  109. 
Collare,  370,  546. 
Colleterium,  iv.  132. 
CoUum,  366,  525. 
Commissure,  380. 
Corium,  372,  400. 
Cornea,  495. 
Coronula,  369,  384. 
Corpus,  353;  iv.  313. 
Corysterium,  iv.  133. 
Coxa,  383,  661 ;  iv.  355. 
Cremastrae,  255;  iv.  363. 
Cubitus,  368,  669. 
Cultelli,  361. 
Cuius,  389. 
Cytotheca,  249. 
Dentes,  355,  432. 

incisoreSf  355. 

lardarU,  356. 

moiares,  356. 
Diarthrosis,  403. 


*  N.B.  Where  the  volume  is  not  indicated,  the  third  is  to  be  understood. 
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IHgituhis,  675. 

D^tus,  885. 

Dorsolum,  871^^51;  iv.  340. 

Duodenum,  W,  107. 

Dura  mater,  iv.  7. 

Elastes,  888,  714. 

Elytra,  371,  593 ;  ii.  343 ;  iv.  342. 

Enarthrosis,  403,  411,  681. 

Endosternum,  398,  584. 

Epicnemis,  384,  669. 

Epidermis,  400. 

Epigastrium,  387,  707. 

Epiglossa,  358. 

Epipliarynx,  358,  457. 

Epipleura,  378,  59t ;  iv.  343. 

Epiploon,  iv.  150. 

Epistomis,  475. 

Ereisma,  iv.  362. 

Esoderma,  402. 

Exoderma,  401. 

Fades,  363. 

Fsecifurca,  iv.  362. 

Femur,  383,  665 ;  iv.  356. 

Fila,  391. 

Fistula,  361. 

Flosculus,  391. 

Foliola,39l. 

Foramen,  388. 

Forceps,  390. 

Forfex,  391. 

Frsenum,  377,  557. 

Frons,  364,  483. 

Funiculus,  388,  700. 

Furca,  391,  714. 

Fusi,  392. 

Fusulus,  iv.  361. 

Ganglia,  iv.  8. 

Gastrotheca,  250. 

Gense,  364,  487. 

Ginglymus,  403,  430,  681. 

Glossotheca,  249. 

Gomphosb,  432. 

Gonytheca,  383,  668. 

Gula,  366. 

Halteres,  380 ;  ii.  354. 

Hamuli,  380 ;  ii.  353. 

Hamus,  375;  ii.  349. 

Haustellum,  S60,  466. 

Hemelytra,  372,  61 1 ;  iv.  344. 

Humerus,  368,  665. 


Hypochondria,  387,  708. 
Hypoderma,  378,  598. 
Hypopharynx,  358,  457. 
Hypopygium,  389,  708. 
Ueum,  iv.  108. 
Intestina  parva,  iv.  107. 

magna,  iv.  108. 
loterium,  iv.  133. 
Jejunum,  iv.  108. 
Jugulum,  366,  525. 
Li£ella,360. 
Labium,  354,419. 
Labnim,  354,  417;  iv.  317. 
Laminas,  362. 
Ligamenta  Nucha,  iv.  1 83. 
Ligula,  362. 

Lingua,  357,  450;  iv.  381. 
Lobi,  356,  440. 
Lobuli,  376. 
Lora,  366. 
Mammulse,  391. 
Mandibulae,  355,  427;  iv.  318. 
Manitruncus,  367,  532 ;  iv.  335. 
Manus,  369,  680. 
Mastigia,  150;  ii.  249;  iv.  362. 
Maxillae,  356,  438;  iv.  318. 
Medifurca,  378,  585. 
Medipectus,  377,  560. 
Meditruncus,  546. 
Medulla  spinaUt,  iv.  8. 
Membrana,  373,  613. 
Mentura,  354,  423. 
Mesophragma,  378,  580. 
Mesostemum,  378,  564. 
Mesostethium,  381,  574. 
Mesothorax,  370,  546 ;  iv.  339. 
Mecaphragma,  381,  582. 
Metapnystega,  380,  572. 
Metastemum,  382,  576. 
Metathorax,  378,  567  ;  iv.  357. 
Mola,  356,  435. 
Molula,  384. 
Mucro,  387. 
Musculi,  iv.  175. 
Myoglyphides,  366,  526. 
Nasus,  363,  474  ;  iv,  381. 

Nervi,  iv.  14. 

Neura  costaUs,  374,  625. 

postcostaUs,  375,  626. 

medtOMlina,  375,  626. 
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Neura  extemO'inedia,  375,  626. 

tubextemo-media^  375. 

•vUerruMnediOy  375,  626. 

tubmtemo^media,  375. 

anaUsy  376. 

axiliaris,  376. 
Neurae,  374 ;  iv.  349. 

iubcottalei,  375. 

tpuritr,  376. 
Nodi,  388. 
Nucha,  366. 
Occiput,  364,  486. 
Oculi,  364,  489 ;  iv.  322. 
CEsophagus,  iv.  104. 
Opercula,  382,  577. 
Ora,  367,  534. 
Os,  354;  iv.  316. 
Osmateriura,  147;  iv.  134;  ii.  241. 
Ovaria,  iv.  154. 
Oviductus,  iv.  154.    . 
Ovipositor,  389  ;  iv.  1 57,  360. 
Palatum,  454. 
Palma,  369. 
Palmula,  369. 
Palpi,  iv.  319. 

nuunilares,  357,  446. 

lalfiales,  355,  424. 
Papillae,  40i. 
Paraglossas,  358. 
Parapleura,  381,  575. 
Parastigma,  376. 
Patagia,  367,  537. 
Patella,  663. 
Pectines,  382,  695. 
Pectus,  392. 
Pedes,  652 ;  iv.  352. 

iniermediif  378. 

jpostici,  382. 
Pedicellus,  365,  516. 
Peristethium,  377,  560. 
Pessella,  383. 
Petiolus,  388. 
Pharynx,  358,  455. 
Phiafum,  374,  598, 623. 
Phragma,  367,  579. 
Pia  mater,  iv.  7. 
Plaota,  384. 
Plantula,  385. 
Pleurae,  379,571. 
Pnystega,  377,  559. 


Podex,  389,  706. 
PoUex,  369. 

Postdorsolum,  379,  567 ;  iv.  357. 
Postfraenum,  379,  570;  iv.  358. 
Postfurca,  382,  586. 
Postnasus,  363,  482. 
Poetpectus,  381,  573. 
Postscutellum,  379,  569 ;  iv.  357. 
Potruncus,  567. 
Proboscis,  360,  465. 
Promuscis,  359,  463. 
Prc^>ede8,  134;  ii.  284;  iv.  362. 
Prophragma,  370,  580. 
Prostemum,  368,  542. 
Prostheca,  355,  437. 
Prothorax,'367,  534;  iv.  335. 
Pseudocardia,  ii.  29 ;  iv.  83. 
Pseudonychia,  385. 
Pseudopecten,  iv.  398. 
Pseudospiracula,  712. 
Pteropega,  371. 
Pterygium,  380. 
Pulmonarium,  386,  712. 
Pul villi,  385,  691. 
Pylorus,  iv.  105. 
Rectum,  iv.  108. 
Respiratoria,  iv.  48. 
Rete  mucosum,  400. 
Retina,  496. 
Retinaculum,  390. 
Rhinarium,  363,  480. 
Rostellum,  362,  471. 
Rostrulum,  361,  470. 
Rotula,  428,  6^3. 
Rumulae,  iv.  362. 
Scalpella,  360—362. 
Scapula,  368,  663. 
Scapularia,  377,  561. 
Scapus,  365,  515. 
Scutellum,  377,  553 ;  iv.  340. 
Segmenta  dorsaUa,  386,  705. 
ventralia^  387,  707. 
Sensorium  commune,  iv.  19. 
Septula,  381,  583. 
Sericterium,  iv.  128. 
Sialisterium,  iv.  130. 
Siphonuli,  392. 
Siphunculus,  362. 
Solea,  385,  691. 
Solenaria,  361,  469. 
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Spermatheca,  iv.  1 52. 
Spicula,  S90. 
Spiracula,  ir.  8*7. 
— — —  antepettoraiiOf  86S. 
'  tcaptdarm^  378. 

■  parapkun^cn,  S8I . 

■  dorsaOa^  886. 
•  venttaRa^  887. 


Squama,  888. 

Stemmata,  360,  503 ;  iv.  834. 

Sternum,  54S. 

Stigroay  876 ;  i?.  359. 

Stipes,  356,  440;* 

Stjrli,  891. 

Subfiicief,  ^es^  5S4. 

Syneurods,  403. 

Synovfa^  4S8,  655. 

Svringia,  150;  St.  36S ;  ii.  248. 

Talus,  384. 

Tarsus,  384»  680;  St.  357. 

Tegmina,  378,  604;  Sv.  344. 

T^as,  376;iv.  341. 

Tempora,  364,  488. 

Tendo,380;  il  349. 

Terebellfle,  390. 

Tergum,  386. 

Testes,  iv.  578. 

Theca,360. 


Tlufrax,  39S. 

Tibia,  383,  669 ;  iv.  356. 

Tonilus,  365,  514. 

Traches,  iv.  62. 

Trochanter,  383,  663;  iv.  355. 

Trochlea,  700. 

Trophi,  354,  416 ;  iv.  317. 

Truocus,  366,  527 ;  Sv.  335. 

Tubulus,  362,  389. 

Tympanum,  387;  ii.  400. 

Umbones,  367. 

Unci,  389. 

Ungues,  357,  444. 

Unguiculi,  385^  689. 

Ungula,  385,  683. 

Uvea,  496. 

Vagina,  360. 

Vafl;inula,  389. 

VaTvaB,  389. 

Valvulse,  361. 

Vasa  deforenUm^  iv.  578. 

heptika,  iv.  109. 
Velum,  369. 
Venter,  387. 
Ventriculus,  iv.  105. 
Vertex,  364,  485. 
VesicuJse  rnpiratoriet,  iv.  66, 

'        semnales,  iv.  577. 
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Abbreviafcus,  S69.c",  342.  /',  354. 
AccMm,  307. 
Achatinus,  297. 
AceniSy  k,  324. 
Acidus,  310. 
AcieB,  303. 
Acinadcatus,  271. 
Acinadfonms,  274. 
Acquidtus,  dfy  354. 
Acuductus,  279. 
Aculeifonnisy  M*,  361. 
Acaminatus,  304. 
Acutus,  SOS. 
Adhaerensy  d',  318. 
Adiaphanus,  293. 
AdjuDctus^  C,  359. 
AdnatuBy  d',  318.  t/,  358. 
Aduncus,  D,  360. 
^neus,  291. 
iEqualis,/',  i",  345. 
.£quatU8,  277. 
^Squidistantes^/',  353. 
iBniginosus,  289. 
AlatU8,ii,3S7.f",  356. 
AJbuB,  287. 
Aliformisy  d",  344. 
AlliaceuSy  310, 
Arobiens,  a,  336. 
Ambulatorius,/^  Jf ,  354. 
AmethystiDus,  291. 
Amplectens,  g^,  340. 
Amplexus,  A,  315. 
Ampliatus,  c",  343. 
Anceps,  275. 
Aneurosus,  f",  349. 


Angulatus,  a,  337.  F',  351. 
Anguloso-undulatus,  299. 
Angaiius  humeralit,c",  342./'',  342, 
348. 

ictOellarit,  c",  342.  /",342, 
348. 

posterior, /**,  348. 

anaUt,f"y  349. 
Angustatus,  269.  k,  332. 
Angustus,  269./",  347. 
Annulatus,  299. 
Annulus,  294. 
Antenniformis,  h",  319. 
Antep^ctoralis,/',  353. 
Anterior,  A,  323. 
Anticu8,/",S44./',  354. 
Apertus,  c',  318.  K,  327,  ^,  339. 

*"',  350.  If,  357. 
Apex,  276,  303.  c",  342. 
Apiculatus,  304. 
Appendiculatus,  h",  820.  k,  334. 
Appllcan8,/",346. 
Approximatus,  k»  325.  if,  353. 
Apterus,  352. 
Arcuatus,  271. 
Areatus,  g',  340,  ^",  350. 
Areolatus,  299.  Ar"',  350. 
Ar]^nteu8,  291. 
Anstatus,  k,  332. 
Arroatus,  b,  338. 
Anmllatus,  299. 
Aromadcus,  Sia 
Articulus,  306.  k,  334. 
Ascendens,  307.  i&'»34l. 
Asper,  285. 


*  Where  the  volume  referred  to  is  not  indicated,  the /ourffc  is  to  be  under- 
stood.  The  reader  will  also  be  pleased  to  observe  that  the  references  to  Partial 
Orismology  arc  accompanied  by  the  characteristic  mark  of  each  part,  as  given 
in  the  table,  Vol.  III. 
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Ater,  290. 

AtmoBphceniy  295, 

AtomiiSy  893. 

AttenuatuSy  268.  k,  398. 

Aurantius,  287. 

Aureus,  291. 

Auricula,  309. 

Auriculatus,  k,    334.  a,  337.  a", 

339.  c",  342. 
AzureuSy  289. 
BadiuSy  290. 
BarbatU8»  286.  k,  333. 
Basts,  276,  303.  c'^  342. 
Biarticulatus,  k,  333. 
Bicaudatus,/",  347. 
Btfidus,  304. 
Biflabellatus,  k,  330. 
Bipalpatus,  317, 
Bipartitus,  304.  k,  380. 
Bipectmatus^  k,  330. 
Bisectus»  313.^,339. 
Biserratuty  k,  329. 
Brevis,  k,  326. 
Brevior,  k,  326. 
Brevissimus,  k,  326.  c",  342. 
BninneuSy  290. 
Buccatus,  Ay  316. 
Cslatus,  281. 
Casruleus,  289. 
Caedus,  289. 
Calcar,  309. 
Calcaratus,  *",  357. 
Calceoliformis,  276. 
CallosuSy  266. 
CalvuSy  285. 
CampaoulatuSy  k^  334. 
Caiuuiculatus,  280. 
Canalifonnis,  u',  358. 
Canalis,  302. 
Cancellatus,  299. 
Capillaceu8>  k,  331. 
Capillaris,  k,  327. 
Capistratus,  A,  316. 
Capitatus,k,33l. 
Capituluin./£m/r,  k^SSl. 

tunicatum,  33} , 

perfoUatum^  332. 

soltdunit  332. 

inflatum,  332. 
Carinatus,  280. 


Carneas,  287. 

CarnosuSy  267. 

Cartilagineus,  266. 

Carunculay  309 ;  iiL  537. 

Castaneus,  290. 

Catenulatus,  282. 

Caudatus,  /",  347. 

Centipes,/',  rff,  353. 

CernuuSy  A>  314. 

Cerviculatus,  a,  336. 

Cervinus,  289, 

Chal)pbeus,  292. 

Chelatusy  c'y  318. 

Cheliferus,  D,  360. 

Chrysalis,  L  67. 

Cicatricosus,  281. 

Ciliatus,  286.  h,  324.  k»  333. 

Cimicinus,  310. 

Cinereus,  287. 

Cingens,  h,  323. 

Cingulatus,  299. 

CinnamomeuSy  390. 

Circularis,  269. 

Circuroambiens,  a,  336. 

Circumseptus,/",  349. 

Cirratus,  k,  329. 

Cirrosus,  285. 

Cirrus,  285. 

Clathratus,  280. 

Clathrosus,  279. 

Clavatus,272.k,3SI. 

Claviformis,  275. 

Clepsydratus,  274. 

Clypeatus,  A,  315.  a,  336. «",  538. 

Clypdfomiis,  a,  335. 

Coalitus,  308,  313.  i^  339.  V,  340. 

u\  358.  C,  359. 
Coarctatus,  275 ;  L  67. 
Cocdoeas,  288. 
CoBCUS,  tnf",  352. 
Coleoptra,  c",  342. 
Colliformis,  a,  335. 
Colligatus,  308. 
Columnaris,  h,  323. 
Comatus,  286. 
Communis,  302. 
Compactus,  313. 
Coroplanatus,  280. 
Completus,  i.  67. 
Coroplicans,  c",  343. 
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Compositus,  309.  d',  318.  h,  323. 

k,  333. 
Compressus,  268. 
Concayu«,277. 
Conchiformis,  g",  341. 
Concolor,  300. 
Confluens,  301. 
Cooj^lomeratus,  h,  332. 
Conicus,  273. 
Connatus,  308.  k,  325. 
Connectens,  /"',  350. 
ConnivenSy  302./",  346, 
ConspersuSy  297. 
ConBtrictus,  276. 

CoDSUtUSy  282. 
Contiguus,  301.  k,  325. 
Conyergens,  307. 
CODvexus,  277. 
Convolutus,  k,  327./",  345. 
ConTolyens,  d^\  344. 
Corbiculatus, «",  356. 
CordatUF,  270. 
Cordiformis,  273. 
CoriaceuSy  266. 
Comeus,  266. 
Cornu»  lamnatum^  309. 

nutam,  309. 
Coronatus,/',  363. 
Comigatus,  282. 
Costalw,  F',  351. 
Costatus,  280. 
Crassus,  268.  k,  328. 
Crenatus,  305. 
Crepera,  294, 
Crinitus,  286. 
Crispus,  302. 
Cristatus,  280. 
Croceus,  287. 

Cruciato-complicatus,/",  346. 
Crudato-incumbens,/",  346. 
Cradatus,  305.  a,  337.  tf,  358. 
Crustaceus,  266, 
Ciystallinus,  291.  , 

Gubicus,  275. 
CuciiUatus,  336. 
CucumifonniSy  273. 
Cultratu8,271. 
Cultriformis,  274. 
Cuneatiis,  270. 
Cuneiformisy  278. 


Cupreus,  291. 

Cunorius,  /',  354. 

Cuspidatus,  804. 

Cyaneus,  288. 

Cylindricus,  275. 

CynabiformiSy  314. 

I)eauratus,  292. 

Dedduus,/',  353. 

Declivis,  307. 

Decolor,  300. 

Decunrus,  k,  326. 

DecuBsatus,  306. 

Deflexus,  k,  327./",  347. 

Dehiscens,  c",  343. 

Deltoideus,  274. 

Dens,  309. 

Dentatus,  305,  c*,  318.  d',  319.  k, 

329. 
Denudatus,/",  348. 
Depressus,  267. 
Descendens,  307. 
Detectus,  t^\  344. 
Deuteromesus,  ^'",  352, 
Diaphanus,  293. 
Dicerus,  k,  324. 
Dichotomus,  305. 
Didvmu?,  301.*'",  351. 
Digitatus,  #",  338./",  347. 
Dilatatus,  268,  302.  k,  328. 
Dimerus,  B,  335.  9",  356. 
Dimidiatu8,e",  342, 
Dipterus,  352. 
Discoidalis,  cT",  343. 
Discolor,  300. 
Discus,  276. 
Disjunctus,  313. 
Distans,  308.  k,  325.  r*,  353. 
Distichus,  k,  329. 
Distinctus,  300,  308.  if,  340.  u\ 

357.  D,  360. 
Divaricatus,  306./",  346. 
Divergens,  307.  /",  347. 
Dividens,  h^  322. 
Dolabratus,  t",  338, 
Dorsales,  h,  322. 
Duplicatus,/",  345. 
Duplicato-pectinatus,  k,  330. 
Echinatus,  281. 
Edentulus,  c',  318. 
Elabratus,  317. 


514  EXPLANATl" 

FIO. 

29.  Plumiform  gills  in  the  v 
of  Cosius  Ugniperda^  \ 

PL* 

1.  Brain,  spinal  chord  mv 

|)aiar  of  Poniia  Bra- 
spinal  chord,  c  d.  .Gar 

2.  Brain,  spinal  chord  an 

the  chord  is  shortene 


aiu' 


3. 
4. 
5. 


become  a  pupa. 


pupa  six  days. 


the  imago.  -—        = at 

a  butterfly.    Vol.  IV.  -»^   -  -^ 

7.  Intestinal  canal  of  the  c 

reservoir,  c.  Gullet  oi  _ 

vessels.   /.  Large  in  i< 


8. 


pupa  two  days. 


r^ 


or  honey-Stomach,  fi 
base  of  the  oesophagus 

come  a  lateral  append  : 

6.  CEsophagus.  c.  Si 
d.  Rectum.  Vol.  IV. 
12.  Anal  portion  of  the  r 
a.  Ovaries,  b.  Ovid 
secretor.  d.  Spermau 
of  the  spinal  chord,  j. 
filled  with  a  thick  w'^ 
lubricate  the  passage. 
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^rtiuSy  h»  383. 
rfectus,  317. 
Liabs,  278./",  845. 
fttus,  293. 
IS,  287. 
S06. 
s,  304. 
,  a,  321.' 
_  118,268, 302.k,328.r",356. 
pletus,^^"',  351.1.65. 
>en8,/",  346. 
us,  307.  k,  3^6. 
A,  d,  337./',  363. 
por,  h,  323.  k,  325. 1^9  ^^^' 

^  h",  320. 
JtUS,  307.-^314. 
[dibuliformis,  275. 
cat  us,  300. 
Jaris,  k,  325. 
ulans,  308. 
Bptus,  294. 
Vu»,  A,  315. 
J  294. 
tOS,  /%  349. 
r,  302.  k,  326.  C^,  342. 
nens,  y",  355. 
ilarb,  k,  325. 
n,  280. 
D,  280. 
,  h',  322. 
ris,i,S24. 
«,  282. 
,  A,  315. 
IB,  307. 
,300. 

,  k,  330. 

,  293. 
,  B,  335. 
,286. 
»,  277. 
t.S77. 

,  304. 
niB,^',341. 

,287. 

lis,  287. 
118,  278. 
nb,  276. 
h",  320. 
a^  p''y  355. 


Lanatus,  283. 
Lanceolatus,  270. 
Lanuginosus,  284. 
Larva,  i.  63. 
Latens,  f,  357. 
Lateralis,  h,  823. 
LatUS,  268.  k,  328./",  347.' 
Lenticularis,  272. 
Liber,  d',  319.  j/',  355. 
L^osas,  267. 
LiffuUformis,  e',  821. 
Liladnus,  288. 
Liinbatus,  299. 
Limbus,  276. 
Linea,  298. 
linearis,  271. 
Lineatus,  298. 
Liiiguifonnis,  e',  321. 
Litura,  294. 
Lituratus,  294. 
Liyidus,  289. 
Lobatus,  305.  k,  334. 
Longior,  k,  326. 
Longissimus,  k,  326. 
Longitudinalis,  306. 
Loiijb;u8,  269. 
Loricatus,  t^\  356. 
Lubricus,  285. 
Luniformis,  276. 
Lunula,  295. 
Lunulatus,  271.  h^  320. 
Luridus,  289. 
Luteus,  287. 
Lutosus,  283. 
Lvchnidiatus,  A,  316. 
Macula,  293. 
Maculatus,  294. 
Mammillatus,  h'',  320. 
Mandibuliforai  is,  d',  3 1 9. 
Maniformis,  h'',  319. 
Maigaritaceus,  290. 
Marginalis,  (t'%  343.  k"",  350. 
Marginatus,  a,  336. 
Margo,  276. 

extenoTyfy 

inierior,/" 

poiterior,^ 
Marmoratus,  297. 
Mediocris,  k,  326. 
Medipectoralis,  /,  353. 
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EUipsokleus^  973. 
EUipticiiSy  269, 
EloDgatuSy  869.  c/^  343. 
EmandibiUatus,  317. 
Emaigiiiatuay  303.  a,  336. 
Ensttiu,  27a  AT,  86a 
Ensifonnis,  374.  k,  p89^ 
Erecto-patens,/'',  346. 
Erectus,  306.  /",  346. 
Erosus,  305. 
Evanescens,  a,  336. 
ExarticulatiUy  k^  33S. 
Excalcaratus,  /^  357. 
Excavatusy  277. 
Excisusy  303. 
ExCUTYUSy  ky  326. 

Exertus,  A,  313.  M',  361. 
Expalpatus,  317. 
Explaoatus,  a^  336. 
Exscutellatus,  341. 
Extensus,/"^  346. 
ExtraoculariSy  k»  825. 
Extricatus,  M*,  361. 
Falcatu«,271./",347. 
Faldformu^  k,  329. 
Farinosuty  283. 
Fasda^  297. 

pyranttdaiOy  297. 

macularis, 

articulaia, 

dimidiaia,  298. 

abbreviaia, 

seiguiaitera, 

iesquiiertia, 
Fasciculatus,  285.  h",  820.  k^  333. 
Fasciculus,  285. 
Fasdgiatus,  c'',  842. 
Fasdgiuin,  303. 
Fenestratus,/",  348.  w'",  352, 
Fenestrella,  d!*^  344. 
Femigineusy  290. 
Filatus,  302.  k,  333. 
Flliformlsy  k,  328. 
Fimbriatus,  286.  k,  333. 
Flndens,  h',  322. 
Fissus,  304. 
Fixus, y,  SSS. 
Flabellatus,  k,  330. 
Flavus,  287. 
FlexUis,  267. 


Flocculatus,/)",  355. 

Foetidus,  310. 

Foliaceus,  267.  A  356. 

Folliculus,  363. 

Fordpatus,  W,  361. 

Fonucatus,  275.  a,  821. 

F0S8(Milt8»/',  354. 

Fossula,  278. 

Fossulatus,  278. 

Foveola,  278. 

Foveolatusy  278. 

Fractus,  307.  k,  326. 

FroDtaliSy  i,  324. 

FulcranSy  ^'^  355. 

Ful^dus,  288. 

Fubginosusy  290. 

Fulvusy  289. 

Fundus,  303. 

Funiculatus,  t^,  858. 

Furcatus,  306.  k,  330. 

Fuscus,290. 

Fusifonnis,  275.  V,  320.  k,  5J8. 

Gemiiiusy  301. 

Gemculatus,  276.  k,  326. 

Gtbbosus,  281. 

Gibbus,  277. 

Glaber,  285. 

Glaucus,  289. 

Globifer,  k,  332. 

Grabatus,/',  363. 

Granulatus,  282. 

Granuluniy  282. 

Griseus,  287. 

Gutta»  293. 

Guttatus,  293. 

Hastatus,  270. 

Heteromorpkus,  h",  321. 

Hexaedrus,  274. 

Hexagoaus,  274. 

Hexapus,  352. 

Hierc^lyphicuB,  294. 

Hirsutus,  284. 

Hirtus,  284. 

Hispidus,  285. 

Hofosericeus,  284. 

Horizontalis,  306,  309./^,  346. 

Hyalinus,  293. 

Imago,  i.  68. 

Iinbricatus,  k,  329. 

Imroai^natus,  a,  336. 
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Immenus,  h,  993. 

Imperfectusy  317. 

Inaequalis,  278./",  845. 

Jnauratof » 293. 

IncanuB,  287. 

Indsoray  306. 

Indsus,  304. 

Indusus,  a,  321/ 

Incra8ratu8,268;s02.k,328.r'',356. 

Incompletus,  ic"',  S5l,u  65. 

Incumbens,/^,  346. 

Incnrvus,  307.  k,  326. 

Inenms»  b,  337./',  363. 

Inferior,  h,  323.  k,  325.  t^,  345. 

Inflatus,  hf\  320. 

Inflexus,  307.  A,  314.     ^ 

InfoDdibulifonmS)  275. 

InfuscatuSy  300. 

Inocularis,  k,  325. 

Inosculans,  308. 

Inscriptus,  294. 

Insertus,  A,  315. 

Insula,  294. 

Insulatus,  ^'',  349. 

Int^r,  302.  k,  326.  c",  342. 

Intercipiens,  g^\  355. 

Interocularis,  k,  325. 

InteradtiuiD,  280. 

IntenralliUD,  280. 

Intrans  h%  322. 

Intraoculi^,  i,  324. 

Intricatus,  282. 

Intrusus,  A,  315. 

Involutus,  307. 

Iricolor,  300. 

Iris,  295. 

Irregularis,  k,  330. 

Irroratus,  293. 

Isthmiatus,  B,  335. 

Jubatus,  286. 

Leerigatus,  277. 

Lsevis,  277. 

Laciniatus,  304. 

Ladnifonnis,  g",  34 1 . 

Lacteus,  287. 

Lacdfloreus,  287. 

Lacunosus,  278. 

Lageniforrob,  276. 

Lamellatus,  h^,  320. 

Laminatus,  p",  355. 


Lanatus,  283. 

Lanceolatus,  270. 

Lanuginosus,  284. 

Larva,  i.  63. 

Latens,  f,  S57. 

Lateralis,  h,  823. 

Latus,  268.  k,  328./",  347.* 

Lenticularis,  272. 

Ljb»,  d',  3l9./>",  355. 

Lignosns,  267. 

Liffulifbrmis,  e',  321. 

Luacinus,  288. 

Ltrobatus,  299. 

Limbus,  276. 

linea,  298. 

linearis,  271. 

Lineatus,  298. 

Liiiguiformis,  e',  321. 

Utura,  294. 

Lituratus,  294. 

Lividus,  289. 

Lobatus,  305.  k,  3S4. 

Longjor,  k,  326. 

Longissimus,  k,  326. 

Longitudinalis,  306. 

Longu8»  269. 

Loricatus,  r'',  356. 

Lubricus,  285. 

Luniformis,  276. 

Lunula,  295. 

Lunulatus,  271.  h'^,  320. 

Luridus,  289. 

Luteus,  287. 

Lutosus,  283. 

Lvdinidiatus,  A,  316. 

Macula,  293. 

Maculatus,  294. 

MammiUatus,  h'^  320. 

Mandibuliforai  is,  d^  3 1 9. 

Maniformis,  h^,  319. 

Maigaritaceus,  290. 

Marginalis,  df",  343.  k'^,  350. 

Marginatus,  a,  336. 

Margo,  276. 

exterior,  f\  ) 
interior,  f",    >  .S48. 
poiteriorj",  ) 

Marmoratus,  297. 

Mediocris,  k,  326. 

Medipectoralis^  /,  353. 
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MediuSy  b,  383. 
Melisfaeus,  sio. 
Membranaceu8»  266. 
Miniatus,  288. 
Mollii^  267. 
Moniliformis,  k,  329. 
Monom^xis,  B,  335.  q^',  356. 
Moschatus,  310. 
Motatorius,/',  354. 
Macro,  309. 

Mucronatus,  304.  k,  ssi. 
Multiardculatus,  k,  334. 
Muldfidus,  304. 
Multipartitus,  305. 
Multisectus,  314. 
Muricatus,  281. 
Murinus,  289. 
Mudlatus,  c",  342. 
Myriapus,  353. 
Mystacinus,  a^  317. 
J^atatorius,/',  354.  C,  360. 
Navicularis,  M\  361. 
Nebulosus,  296. 
Nervulus,  349. 

^*P^^*     ?  349 
coronatta,  S 

Neurosus,/",  S49. 

Niger,  290, 

Nitidus,  292. 

Niveus,  286. 

Nodosus,  276.  k,  329. 

Nudus,/",  348. 

Nutans,  A,  314. 

Nympha,  L  67. 

Obesus,  268. 

Obliquus,  306. 

Obliteratus,  282,  301.  u\  358. 

Oblongus,  269, 

Obscurus,  293. 

Obsoletus,  301. 

Obtectus,  e^\  844.  i.  65. 

Obtusus,  303. 

Obumbrans,  A:',  341. 

Obumbratus,  C,  360. 

Obversus,  307. 

Obvolvens,  a^  337.  &*,  343. 

Ocellus,  295. 


tpumut 
simplex. 


'295. 


Ocellus  compUxtUy 

fuctitatUf 

fenestratuty 

dioptrahu,      >296. 

gendnattu, 

dufymuSf 

sesqiaaliems,^ 
Octopus,  352. 
Odoratus,  310. 
Olivaceus,  290. 
Opacus,  293. 
Opalinus,  291. 
Operculatus,  h,  324. 
Orbiculatus,  272. 
Ordinatus,  301.  h,  322. 
Orichalceus,291. 
Ovaliformis,  273. 
Ovalis,269. 
Ovatus,  270. 
Oviformis,  273. 
Pagina,  276. 

V^^'  I  76. 

Palatifbnnis,  e',  321. 
Palmatus,  k,  330.  ^,  338. 
Papillifer,  D,  s^. 
Papillu]a^282. 
Papillulatus,  282. 
Parallelogrammicus,  272. 
Parallelopipedus,  275. 
Partitus,  304. 
Patellatus.  k,  334.  a",  338. 
Patens,/".  346. 
Pateriformis,  k,  334. 
P&tulus,/'',  346. 
Pectinatus,  k,  330. 
Pectunculatus,  d^  319. 
Pediformis,  h",  319. 
Pedunculatus,  A,  315.  h,  324. 
Pellitus,  286. 
Penicillatus,  286. 
Penicillus,  285. 
Pentaedrus,  274. 
Pentagomis,  274. 
Perfectus,  316. 
Perforatus,  c",  343. 
Pergameneus,  266. 
Persistens,/',  353. 
Petiolatus,  k'",  351.  C,  359. 
Phoneticus,  ^,  340. 
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PiceuB,  290. 
PilosuSy  283. 
PinguiSy  268. 
Plaga,  294. 
Planus,  9,11.  f",  345. 
Plectrum,/",  S48. 
Plicatilis,/",  345. 
Plicatus,  302,  c/',  343.  C,  359. 
Plumatus,  k,  332. 
Plumbeus,  292. 
Plumosus,  k,  333. 
Plumulosus,  284. 
PolllQOSUS,  283. 
Polyednis,  274. 
Polygonus,  274. 
Pol)rpu8,  353. 
Porcatus,  280. 
Porosus,  278. 

Ponrectus,  307.  A,  314.  k,  326. 
Poms,  278. 
Postcostalis,  F',  351. 
Posterior,  h,  323. 
Posticae,  i",  345.  (ff ,  354. 
Postpectoralis,  rff ,  353. 
Prasmorsus,  803. 
Praeocularis,  k.  325. 
Prasinus,  289. 
Prefaensorius,  df ,  355. 
Priraores,/".  344. 
Prismaticalis,  k.  329. 
Prisrooidalis,  274. 
Productus,  304.  a,  337. 
Prominens,  A,  314. 
Proininuli,  h,  323. 
Pronus,  308,  316. 
Protomesus,  *"',  352. 
Pruinosus,  292. 
Pubescens,  284. 
Pulyerulentus,  283. 
Pulrinatus,  a,  337. 
Punctatus,  278. 
Punctum,  278. 
Puniceus,  288. 
Pupa,  1.  64. 
Pupilla,  295. 

Purpureus^  288. 
PTrainidalis,  273. 
Pyiformb,  275. 

VOL.  IT. 


Quadrangulus,  270. 
Quadratus,  272. 
Quadriarticulatus,  k,  334. 
Quadrifidus,  304. 
Quadripardtus,  304. 
Quinquangulus,  270. 
Radians,  F',  351. 
Radiatus,  299.  F',  350. 
Radius,/",  347. 
Ramostis,  306.  k,  330. 
Ramulosus,  it'",  351. 
Raptorius, /',  354. 
Receptus,  k,  327.  **,  341. 
Reclinatus,  307. 
Reconditus,  A,  315. 
Rectus,  307.  k,  326. 
Recumbens,  307. 
Recurrens,  ^",  350. 
Recuryus,  307.  k,  827. 
Reflexus,  307.  k,  327.  M\  361. 
Rejectus,  ^,341. 
Reniculus,  295. 
Repandus,  305. 
Resupinus,  308. 
Retjculatus,  280.  F',  350. 
Reticulosus,  279. 
Retractilb,  A,  315,  317. 
Retractus,  A,  315,  317.  C,  359. 
Retusus,  303. 
Revelatus,  ^,  339. 
Reversus,  308./",  347. 
Revolutus,  307.  k,  327. 
Rhombiformis,  275. 
Rbomboideus,  272. 
Rigidus,  267.  k,  327. 
Rimosus,  278. 
Rivosus,  280. 
Rorulentus,  283. 
Rosaceus,  310. 
Rosens,  288. 
Rostralis,  k,  325. 
Rostratus,  A,  316. 
Rotatorius,  310. 
Rotundatus,  269,  303. 
Ruber,  288. 
Rubineus,  291. 
Rufus,  288. 
Rugosus,  281. 
Saffittatus,  270. 
Salebrosus,  281. 
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Saltatorius,/',  354.  C,  360. 

Sanguineus,  288. 

Scaber,  S8S. 

Scopatus,  <",  356. 

Scopifer,  k,  333. 

Scopulatus,  t"^  357. 

ScuUtUI,  283.  fl",  338. 

Scutellatu8»  341. 

Scutelliformis,  u\  358. 

Sectus,  C,  359. 

Secundarius,  t",  345. 

Securifonnis,  h",  320. 

Segmentum,  306. 

Semicompletus,  i.  67. 

Semicoronatus,  363. 

Semirecondituty  A,  315. 

Septiformis,  h',  3S2. 

Sepultus,  c',  318,  ^,  339. 

Sericeus^  292. 

Serpentmus,  t*\  349. 

Serratus,  305.  k,  329. 

Sesquialterus,  ^",  351. 

Sessilis,  315.  h,  323.  C,  359. 

Setaceus,  k,  327. 

Setarius,  k,  332. 

Setiformis,  e',  321.  k,  327. 

Setigenis,  k,  331. 

Setosus,  285. 

Setulosus,  285. 

Sexan^us,  270. 

Sigmoideus,  270. 

Signatura,  294. 

Signatus,  294. 

Simplex,  d',  318.  h',  322.  k,  383. 

y'.  356. 
Simulans, «,  357. 
Sinuato-undulatus,  299. 
Sinuatus,  S05. 
Smaragdinus,  291. 
Solidus,  267. 
Sparsus,  b,  322. 
Spatulatus,  271. 
Sphsricus,  272. 
Sphffiruiatus,  282. 
Spina,  309. 
Spiniger,  c",  342. 
Spinosus,  d',  319. 
Spiralis,  k,  327. 
Splendens,  292. 
Spongiotus,  267. 


Spurius,  306.  i,  324. 

Squamatus,/",  347. 

Squamosus,  283. 

Squarrosus,  304. 

Storoapus,  317. 

Stramineus,  287. 

Striatut,  279. 

Striga,  298. 

Strigilatus,  a".  339. 

Strigosus,  298. 

Stupeus,  283. 

Stupulosus,  284. 

Suberens,  266. 

Subocularis,  i,  324.  k,  325. 

Subulatus,  h",    320.  k,  331.  c", 

343. 
Suctorius,  c',  318. 
Sulcatus,  279. 
Sulphureas,  287. 
Supercilium,  296. 
Supeiimpositus,  C,  359. 
Superior,  h,  323.  k,  325./",  344. 
Suspensus,  308. 
Sutura,  306. 

spuria^  306. 
Tabu]ari8,it',  341. 
Tabulatus,  t/,  358. 
Tectus,  ^,  34a 
Telescopiformis,  M\  361. 
Tensus,  C.  359. 
Tenuis,  268.  k,  328. 
Teres,  275. 
Terminalis,  316. 
Tessellatus,  297. 
Testaceus,  288. 
Testudinarius,  297. 
Tetraedrus,  274. 
Tetragonus,  274. 
Tetrapterus,  352. 
Tetr^us,  352. 
Thoracifomiis,  t',  34a 
Tomentosus,  284. 
Topazinus,  291. 
Torulosus,  k,  334. 
Trachelatus,  6,  337. 
Tramosericeus,  292. 
Transcurrens,  i/,  358. 
Transrersus,  306. 
Trapezatus,  272. 
Trapezifonnis,  275. 
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Trapezoideusy  272. 
Trapezoidiformis,  275. 
Trian^lus,  270. 
Triarticulatus,  k,  333. 
Tricaudatus,/",  347. 
Triednis,  274. 
Trifidus,  304. 
Trigomis,  274. 
Trimerus,  B,  335. 
Tripartitus,  304. 
Triqueter,  273. 
Tritomesus,  k"\  352. 
Tnincatus,  303.  c",  342. 
TuberculatuSy  281. 
Tuberculum^  281. 
Tubulosus,  267.  e',  321. 
Tumidu8,/",  345. 
Turbinatus,  270. 
Turbinifonnis,  278, 
Turritus,  A,  314. 
Umbilicatus,  278. 
Umbra,  294. 
Umbraculatus,  A,  316. 
Uncinatus,  k,  331.1"',  350.  D,  360. 
Undosus,  279. 
Undulatus,  298,  302. 


Unguiculatus,  c',  318.  d',  319.  h", 

320.  k,  331. 
Unguifornais,  c',  362. 
Unicolor,  300. 
Ustulatus,  297. 
Varicosus,  V'\  849. 
Variola,  278. 
Variolosus,  278. 
Velutinus,  284. 
Venosus,  299. 
Ventricosus,  268. 
Vermiculatus,  279. 
VerriculuiDj  286. 
Vcrriculatus,  286. 
Verruca,  281. 
Verrucosus,  281. 
Versatilis,  310.  A,  315. 
Versicolor,  300, 
Verticalis,  306,  309.  i,  324. 
Verticillatus,  k,  333. 
Vibratilis,  310. 
Villosus,  283. 
Vk>]aceu8,  288. 
Viridis,  289. 
Vitta,  298. 
Vittatus,  298. 
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Class  I.  INSECTA.  HL  28. 

Subclass  I.  MANDIBULATA. 
iv.  375. 

Order  i.  COLEOPTERA.  iv.  377. 

Abax  Bb.  Ltr.  Carabus  L.  F.  Mm. 

—  Striola  iv.  837. 
AcANTHOciNus  Mg.  Ltr.    Ceranif 

hyx  L,  Mm.   Lamia  F. 

—  aedilisiii  513. 

araneiformis  iv.  S85. 

speculifer  iii.  581,  599. 

— —  Tribulus  i.  303.  iii.  599. 
AcANTHUBUs  Kby.    ScarabiBut  L. 

TrichiusF.  Ltr. 

—  hemipterus  iii.  706. 
Aauus  Lch.  Dytiscus  L.  F.  Ltr. 

Mm. 

—  cinereus. 

aulcatiis  iL  848.  iii.  304,  694. 

AciNo?u8  Zgl.  Ltr.  Carabut  L.  F. 
Haq>alii8  Bn. 

—  megacephalus  iii.  543. 
AcRociNus  11.  Ltr.     Cerambyxh, 

PrionusF.  Macropus  Tim. 

accentifer  iv.  43. 

longimanus  iv.  894. 

Adelium  Kby.  Ltr.    CalotomaF, 

iii.  442.  iv.  509. 
^GiAUA  Ltr.    Scarab<eus  L.  A- 

phodhii  11.  F.  Psammodiut  Gyl. 

—  globosa  iv.  518. 

^SALus  F.  Ltr.   Lucanui  Pnz.  iiir 
503,  677. 


Agabus  Ahr.  Dyiitcut  L.  F.  Mm. 
Colymbetes  Ltr. 

—  serricomis  iii.  323,  674. 
Agathidium  IL  Ltr.  DermestesL. 

Mm.    AnitoiomaF,  Sph<tridium 

Ol.  Fohoxu  Kgn.  ii.  830.  iii.  41, 

685. 
Agra  F.  Ltr.   DeJ.    AtUdabut  L. 

CoUiumpeG.OX.    Carabut  OL 

iii.  525.  iv.  508. 
Axis  Hst.    Ltr.  TenebrioL,    Pi- 

melia  01.  iii.  599. 
Aleochaea  Kn.  Grv.  Ltr.  Staphtf- 

Unus  L.  F.  Mm.  i.  255.  ii.  434. 

iv.  320,  580. 
— >  canaliculata  iv.  337. 

—  complicans  ii.  230. 
sodalis  iv.  273. 

—  picea  iv.  337. 

Alurnus  F.  Ltr.  Hupa  L.  F.  iii. 

166.  iv.  508. 
'         grossus  iii.  34. 
Amara  Bn.  Ltr,    Carabus  L.  F. 

Mm. 

communis  iv.  279. 

vulgaris  ii.  11. 

Amaryomus  Dn.  Ltr.  Tenebrio  L*. 

Cnodulon  F.  Helops  F.  iii.  512. 

sneus.  {Chakitet)  ii.  318. 

Amblyterus    M*L.  Ltr.      Scorch 

bisus  L.  F.  iii.  425. 
Ahphicoma    Ltr.    Scarabcsui   L. 

MdoUmihaF. 

lineata  iii.  685. 

Amphimaixa  Ltr.    Scarabaus  L. 

Mm.  Melolontha  F. 
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Amphucalla   solstitialis  i.    S07, 

287.  ii.  5,  373.  iv.  523. 
Ancbomenus  Bn.  Ltr.  Carabut  L. 

F.  Mm.  Harpalus. 
■         prasinus  ii.  '343,  436. 
Anisontx  Ltr.  ScarahautL.  Melo* 

iontha  F.  iii.  689. 
Anisopua  Mg.  Ltr.  ScarahcBtu  L. 

Mm.  MdUoniha  F.  L  196. 
Anisotoma  F.  Kby.  Dermettet  L. 

Mm.  SUpha  Mm.  Jgatiidium  U. 

Ltr.  iu.  41. 
Anobium  F.  Ltr.    Ptinus  L.  Mm. 

Byrrhut  Gff.  i.  228,  384,  452. 
— —  paniceum  i.  232^  386. 
perdnax  i.  237,  240,  274.  if. 

232. 
— —  Striatum  L  237,  240.  ii.  382. 

—  t^sellat^m  L  36.  ii.  382. 
Anokala  Mg.  ScmraUkgui  L.  Mm. 

MelolonthaK  EuchloraLttp 

—  Frischii  iy.  518. 
Anoploonathus  Lch.  Ltr.  Scaro' 

b/gutL.  MelohtUkaF,  Repsimus 

Lcb.  iii.  356,  363,  441. 
■I      dvtiscoides  iii.  336. 
— *—  Tiridisneus  iiL  48a 
Anthbrophaous  Mg.  Ltr.  Tene- 

brioL.F.Mm.  CryptophaguiHsL 
— —  palleDBi.  241. 
ANTHiAWeb.  F.  Ltr.DeJ.    Cora- 

but  L.  iii.  325,  451,  686. 

sexguttata  iii  33. 

Anthomokus  Grm.  Sch.  Ltr.  Cur- 

culio  L.  Mm.     RhyncJuBnui  F. 

Palkneyig. 
^ —  Pomomm  L  199.  ii.  439. 
Anthophaous  Gh*v.  Ltr.  Staphy^ 

Imus  L.  F.  Carabtts  Mm. 
— -  caraboideg  iiL  505. 
Anth&enus  Gff.  F.  Ltr.    Byrrkut 

L.  Mm.  L  135.  iii.  234,  523. 
——  Musseorum  i.  240,  386.  iL 

223.  iii.  177. 
Anthribus  Off.  F.  Sch.  Ltr.  CWr- 

cuUo  L.  Mm.    Anihrodu9  Mg. 

AmblycertuTym.    Macrocepha^ 

lut  Ol.  Platyrhkau  Bib.  iii.  512. 
— ^*  albinus  iii.  318.  i?.  517. 

—  brevirostris  iv.  ,5 1 7. 


Antheibus  dnereufl  iii.  318. 

latiroetiis  iv.  517. 

Apats  F.    DermesUt  L.    LAgidr 

perda  Hst    Bottrichut  01.    Ipt 

Mm.  i.  235. 
Aphodius  1L  F.  Ltr.  Scarabaut  L. 

Mm.  Plaiycephalus  Bug,  i.  255. 

ii.  440.  iiL  677. 
— ~  analis  iiL  680. 

—  ciliaris  iv.  523. 
.*-^—  conflagratus  iy.  294. 
-»—  contarainatus  ii.  439. 
— -  erraticus  iv.  568. 
go^atet  iv.  406. 

—  Tundus  iv.  289,  406. 

—  fttgrosulcaiut  iv.  289,  406. 
-*-—  plagiatus  iv.  294,  515. 

testudinarius  iv.  297,  521. 

— —  varhu  iv.  406. 

Apion  Hst  Kbf .  Gnn.  Ltr.  8cfa. 

Curcviio  L.  Mm.    AUelabut  F. 

Mhinomacer  QfLCl.  Aphumb. 

OxyHoma  Du.  iii.  523, 600, 665. 
i Astragali  iv.  519. 

—  ebeninum  iv.  516. 

flavifemoratum  L  178, 273. 

flavipes  i.  178. 

—  frrnnentarium  iv.  288. 
Limonii  iv.  519. 

—  Malvarum  iv.  324. 

—  Ulicis  iv.  499. 

vemale  iv.  324. 

Apocopxona  Kby.    Cerambyx  L 

Lamia  F.    Stenocorw  PcL 

Amputator  iii.  318. 

— ^Putatoriii.  318. 
Apodebus  Ol.  Scb.  Ltr.  Attelabus 

L.  F.  Mm.    BMnomacer  G£ 

Curcviio  DeG. 
— —  Coryli  iiL  41 1. 

gemmatufi  iv.  281. 

Apooonia  Kby.  Ltr.  ScarabtaaL. 

Melolonikm  F.  iv.  508. 

gemellata  iv.'sis. 

Aptinus  Bd.  DeJ.  Ltr.  CarabutU 

BrwMnui  F.     Aptmu  Kby.iv. 

402. 
Archon  Kby.    Scarabisus  L.  Ltr 

Geotrupa  F.    Dynastcs  ML. 

iii.  445. 
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Areooa   M*L.   Ltr.      ScaraUnu 

L.  MeloknUka  F.  iii.  690. 
AsiDA  Ltr.  T&mMo  L.  GC  Opa- 

trumF.   PiatynatuiF.   Maehia 

Hst.  iii.  478.  \y,  506. 
Ateuchus   W«b.  F.  Ltr.   M*L. 

ScarabcBusL,   Copris  G&  AcH- 

nophorus  Stm.  L  855. 

gibbomis  liL  830,  666, 

pilularios  i.  25S,  n.  19,  519. 

smaragdulufl  iii.  680. 

Atbactocerus  PdeB.  Ltr.  Nect/- 

dalit  L.   hyvMxyUm  F.   ii.  S44. 

iii.  499,  560.  iv.  571. 
— —  Gigas  iii.  449. 

■  ■  necjdaloides  iii.  449. 
Attaobnus  Ltr.    Dermeite$  L.  F. 

Mm.  Megaioma  Hst. 

Pellio  L  234.  iii.  324. 

Baoous  Grm.  Sch.  Ltr.  CurcuUo  L. 

F.  Mm.  Ilhynch€Bnu$  GyL 

—  atrirbstns  iv.  513. 
Balaninus  Grm.  Sch.  Ltr.  Cur- 

culio  L.  Mm.  Ehyttckamu  F. 
-^—  Glandium  i.  214.  iiL  84. 
— —  Nocum  i.  203,  357.  iL  271. 

iii.  84. 
BsMBmiuK  Ltr.  CicindelaL,  Mm. 

Slaphrui  F.  iv.  320,  513. 
Bebosus  Lcb.  DyiUeui  L.  Hjdro- 

philus  F.  Mm.  Ry<Mniu  L&. 

luridus  iv.  289. 

BlafsF.  Mm.  Ltr.  Terwbrio  L.'m, 

345,  658. 
-"—  lethifera.PLATE  zxviii.  Fig.  7. 
Mortisaga  i.  398.  iL  239.  iii. 

343. 
Bledius  Lch.    StaphyknutU  F. 

Mm.  Oxytelns  Grv.  Ltr. 
-— ^  armattts  iii.  326.  iv.  518. 

Stephenui  iii.  326. 

Blethisa  Bd.  Ltr.   CartAui  L.  F. 

Mm. 

multipunctata  iv.  515. 

BoLBOCERCTB  Kby.  Ltr.   Searabmu 

L.  F.  Mm.  Odontem  Mg.iii.432. 
mobiHcornis  iS.  328. 

—  quadridens  iiL  328. 
BoSTRiCRUS  F.  Dermettes  L.  Ipt, 

Mm.  Tcmcut  Ltr.  i.  235, 452. 


BosTRicHus  typographus  i.  212. 
Brachinus   Web.  F.    Ltr.   DeJ. 

Carabut  L.  Mm.   BupreitU  GffI 

iiL  540.  iv.  149. 

bimaculatos  iv.  280. 

. crepitans  ii.  243.  iv.  134* 

Displosor  ii.  243. 

-'-—  melaiiocephalus  iii.  706. 
Brachycerus  OI.  F.    Sch.  Ltr. 

CurcuUo  L.   Mm.  iii.  688.  vr* 

268. 

aptems  iii.  33. 

barbarus  iv.  281. 

toxicophagus  iii.  94. 

Brsntus  F.  Sch.  Ltr.  Curculh  L. 

iii.  83,  523. 
— ^  dispar  iiL  308. 
— »-  maxillosus  iiL  308. 
Bronchus  Grm.  Sch.  Ltr.    Cur- 

culio  L.  F.  Hyporhinus  Bib. 

guadridens  iv.  281. 

Tribulusiv.  281. 

Broscus  Pnz.  Carabut  L.  F.  Mm. 

Cephalotes  Bd.  Ltr. 

cephalotes  iv.  280. 

Bruchus  L.  F.  Ltr.  Mm,   Mj/lO' 

MsGfL  Laria  Sep. 
— »-  Bactris  iii.  667. 

—  —  granarius  L  176. 

pectinicomis  L  177. 

Pi8iL32,  176. 

— —  scute! laris  L  177. 

Brtaxis  Lch.  Dny.  Ltr.    Staphy- 

limu  L.  F.  Mm.  Pselaphm  livt. 

iv.  319. 
BiTPRESTis  L.F.  Ltr.  Mm.  Cueuju» 

Gff.  L  155,236.  iL  818. 
. acuminata.     Plate    xxvii. 

F^3. 

attenuata  iii.  543. 

— — .  bicolor  iiL  38. 
Chtym  iii.  687. 

—  foscicularis  ii.  322. 
— »  Gigas  iii.  33,  598. 

ocelli^  ii.  416. 

rustica  iv.  325. 

splendida  i.  236.  iii.  202. 

—  variabilis  iiL  543. 

vittata  L  317.  iii.  597,  634. 

BtARHus  L.  F.  Ltr.    Cutela  G^^ 
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Mm.     Dermeitet  DeG.  ii.  831. 

liL  5SS,  658^  695. 
Bytu&us  Ltr.    Dermestes  L.  F. 

Mm.  Ipt.  OL 

flavescens  i.  298. 

— —  toroentosiu  L  196. 
Caciddla  Mg. Ltr.   ChrytomeUtV* 

SilphaMm.  Cocctn«i!£(iIL  Stron- 

gylui  Hst 

pectoralis  L  228. 

Calandaa  CLF.Sch.Ltr.  CurcuUo 

L.  Mm.    RAyncopkorut  Hst.  ilL 

512,  517.  iv.  215. 

—  granaria  i.  172,  357.  iii.  84. 

—  OryzaL  173. 
— —  testacea  i.  178. 
Calathc78  Bn.  Ltr.  Carabus  L.  F. 

Mm.  iiL  690. 
Caluchroma  Ltr.    Cerambyx  L. 

F.  iiL  602. 

alpina  iii.  521. 

Caixidium  F.  Ltr.  Cerambyx  L. 

Mm.  Leptura  Off. 
Bajulus  L  235. 

—  pygmseum  i.  234. 

vioTaceum  ii.  287.iii.  1 20, 1 23. 

Calopcts  F.  Ltr.  Cerambyx  L.  i. 

235. 
Calosoma  Web.  F.    Ltr.    DeJ. 

Carabtu  L.  Mm.  Bnprestit  Off, 

iiL  442. 
calidum  iv.  500. 

—  chinense  iv.  500. 

—  curvipes  iv,  500. 

—  Laqmsitor  ii.  243. 

—  laterale  iv.  500. 

—  Maderse  iv.  567. 
— -  retusum  iv.  501, 567. 

—  Sycophanta  L  272,  278.  ii. 
""  9M»  Plate.  L  Fig.  1. 
Canthaais  GlBT.  Ltr.     Melae  L. 

Lytta.  F.  Mm.  L  38.  iii.  .525. 

iv.  283. 
— -  cinerea  L  186,  315. 

■  ■  maig^nata  iii.  686. 
— -  vesicatoria  L  241, 315.  iL  224 

iii.  394. 
Cababus    L.  F.  Ltr.  Mm.  DeJ. 

BupresHs  Gff.  i.  1 56.  iL  226, 244. 

iiL  159,  335,  575,  702,  iv.  571. 


Carabus  arvends  iv.  514,  567. 

auratus  L  272. 

— —  catenulatus  iv.  282. 
——  clathratus  iv.  291. 

cribellatQS  iv.  505. 

— »  ^labratus  iv.  511. 
——  mtricatus  ii.  436. 

—  l»vigatU8  iv.  505. 

—  Ditens  iv.  291,  514. 

—  scabrosus  (Procerus)  iiL  33. 

violaceus  iL  244.  iii.  602. 

Carpalimus  Kby.Lch.  Stap^fHimt 

L.  F.  Mm.  Oxyteius  Grv.  Ltr.? 

iL  303. 
Cabsida  L.  &C.  iL  258.  iii.  117» 

152,  165,  683. 
— —  bicomis  iii.  597.  iv.  342. 
-—  bidens  iiL  599.  iv.  342. 
•» —  maculata  iL  258. 
— —  perforata  iii.  597.  iv.  343. 
spinifex  iii.  597.   - 

—  Taurus  iii.  .597.  iv.  342. 

viridis  iii.  74. 

Catascopcs  Kby.  M.  L.  Ltr.  DeJ. 

Carabut  L.  F.  iv.  508. 
Catheretes  U.  Dermetiet  L.F. 
Spbaridium  F.  NUkUOa  OL  F. 
Cercus  Ltr.  Brachypterus  Kgo. 
Strongyku  Hst  ScaphiAum  Hst 
SUphaTYixx.Mm. 

—  gra^dus  i.  299. 
— -  Urticae  L  299. 

Cebrio  OL  F.  Ltr.  Cistela  Rss. 

—  GigasiiL  518. 
Centrinus  Scb.  CurcuSolu  Riyn- 

chenvsY.  ^ar»  Grm. Ltr.  Cry- 

ptoriiynchus. 

Spiculator  iiL  328. 

Cerambyx  L.  F.  Mm.  Caliicfaro- 

ma.  Ltr.  i.  235.  ii.  387.  iii.  12(^ 

602,  683. 
-— —  Ammiralis  iv.  286. 
moschatus  iL   246.  iiL  570. 

iv.  147. 
phyllopus  iii.  667, 672. 

—  sericeus  iv.  147. 
Cerapterus  Swd.  Ltr.   Pmasui 

L.iii.  513,  517. 
Cercyon  Leh.  Ltr.  Dermestes  L. 
Mm.  Sphsridium  F.  iv.  518. 
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Cebcton  hannorrfaoidale  it.  Sl2. 
Cerocoma  GC  F.  Ltr.   Mdoe  L. 

iii.  S16. 

Schaefoi  liL  515. 

Ceatlon  Ltr.    Bhkiophagut  Hst. 

TenelnioL.   LtfctuiY.  IptOi. 

iii.  6 IS. 
Cetonia  F.  Ltr.    Scarabttus  L. 

Mm.  liL  345,  417,  562. 
aurata  i.  212,  259,  316.  iii. 

227,  343,  601. 

—  vari^gata  iv.  283. 
Ceutobhynchus  Shti.  Sch.  Ltr. 

Curculio  L.  Mm.  Rhynchaenus 
F.  Faiciger  Mg.  Campyiirhyn' 
chus  Mg. 

—  asdmilis  i.  188. 

—  contractus  L  187,  450. 
— —  horridtis  iv.  518. 

leucogaster  iv.  69. 

Natator  iv.  513. 

—  Sisymbrii  iv.  283. 

'        sulcicollis  i.  188, 450. 
CHiBTOPHORus  Kby.    Citteia  Mm. 

cretifisr  iL  255.  iv.  516. 

Chasmodia  M^'L.  Ltr.    Scarabaui 

L.  Cetonia  F.  iii  566,  690. 
— -  viridis.  Plate  xxvii.  Fie.  33. 
Chilocobus  Lch.  CoccmeUa  L.  F. 

Mm.  Ltr. 

Cacti  iv.  288. 

Chibosceus  Lm.  Ltr.    Tenebrio 

L.F. 
— —  bifenestrata  iL  416. 
Chucnius  B*.  OeJ.  Ltr.  Carabus 

L.  F.  Mm.  Bttprettis  Gff.  iiL  539. 
— -—  holosericeu«  iv.  515,  S€5. 
— —  nigricomis  iv.  515,  56S, 

saponaritis  i.  316. 

vesdtus  iv.  568. 

Chlamys  Kn.  Ltr.   Chfysomela  L. 

Cfythra  LaL  F.   Bruchus  F.  iv. 

504. 

Bacca  iL  220. 

monstrosa  iv.  292. 

Chlohiha  Grm.  Ltr.    CurcuHo  L. 

F.  Ci/phus  Sch.  Ojeyderces  Sch. 

Plattfomus  Sib.  Bracbyrinus. 

cretacea  ii.  216. 

nivea  ii.  216. 


Chlorocala  Kby.  Scarabctus  L. 
Cetonia  F.  Ltr. 

— >  africana  iii.  648. 

Choleva  Ltr.  Sp.  Dermestes  L.  ? 
DeG.  Mordetla  L.  Mm.  Catops 
Pk.  Piomaphagus  II.  Heiops 
Pnz.  dstelaOh  LuperusFr'6. 
iv.  302. 

angustata  iv.  567. 

Choraous  Kby.  Ltr. 

—  Shq)pardi  iL  31 1. 
Chrtsomela  L.  &c.  ii.  283.  iii.  34, 

165,  683. 

cerealis  iv.  298. 

-. &8tuo8a  iv.  298. 

—  coettingensb  iL  317. 
— r-  hserooptera  iv.  208. 

—  Polygoni  iii.  25.  iv.  268. 

—  Populi  iL  242.  iiL  141. 

—  stolida  iiL  518. 

violacea  iv.  115. 

CiciNOELA  L.  F.  Ltr.  DeJ.  Mm. 

Buprettis  QfL  i.  1 66.  ii.  222, 3 1 8, 
345.  iiL  117,  426,  660.  iv.  403. 

—  campestris  iii.  lis,  121,  123, 
152,  301. 

— —  hybrida  iv.  518. 

—  sezguttata  iii.  687. 

—  sylvatica  iL  374.  iv.  514. 
CioNus  CL  Ltr.  Sch.  Curculio  L. 

Mm.  Rhynchisnui  ¥, 

Blattarise  iv.  565. 

Scrophulariae  iL  271.  iv.  565. 

Thapsi  L  453. 

Cis  Ltr.  Ptinus  L.  Mm.  Anobium 

F.    Dermettes  Hst.    Bostrichus 

Kgn.  iv.  520. 
CissiTEs  Ltr.  Horia  F.  iv.  503. 
CisTELA  F.  Ltr.   Chfyiomela  L. 

Tenebrio  Off,  Criocem  Mm.  iii. 

483. 

—  ceramboides  iii.  565* 
CLAMBU8Fch.Ltr.  DerraestesDeG. 

Armadillus  iii.  522,  684. 

Claviger  Pits.  II.  Ltr.  iii.  517. 
Clerus  Gff.  F.  Ltr.  Mm.  AUeh' 

but  L.  iiL  161,  682. 

—  apiarius  i.  440. 

formicarius  i.  274. 

Clivina  Ltr.  DcJ.      Tenebrio  L. 
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ScarkeiF,  CaraiutMm/u^S^l. 

TV.  388. 
Clyth&a  F.  Ltr.    Chjy§omeia  h. 

Crjfjdocepkaiui  Mm.   MdoUm^ 

thaGfL 

'    dentata  iv.  292, 
— -  lonfftmaDa  i.  461.  Hi.  ssi. 
Clytus  F.  Leptura  L.  Mm.   Cal^ 

Udiwn  Ltr.  I.  S35.  ii.  S87. 
CocciNKLLA  L.  &c.  1. 5265*  111.  79^ 

165»  684,  691.  It.  823,  501. 
— —  bi|Hinctata  iL  848.  ni.  188. 

—  bieroglyphica  i.  266. 

■         renipustoUtta  HL  834. 

— —  BeptempuncUta  i.  314.  h.  9. 

viginciauopuiictata  ii.  227' 

C(EL09is  Eby.  SctmAcna  L.  G0O- 

trttpes  F.   Oryctes  Ltr.?   Dy^ 

tuute$  M*L.  rr.  282. 
C0LLIURI8  Ltr.  DeJ.    Coi^fm  F. 

CuMtela  IkG,  liL  525,  688. 
CoLYKBEtES  CI.  LtT.   Bytiicut  L» 

F.  Mm.  iil  686.  h.  512. 
— — '  acuductus  iv,  279. 
— —  adapersas  ir.  279. 
— —  Hybneri  iv.  279. 

transversalis  iiL  304,  694. 

C0PRI8  F.  Ltr.  M^L.    Scarabam 

L.  Mm.  i.  25S.  iii.  417, 479,  SSe^ 

6BS,  658. 
— —  Antenor  iii.  328. 

—  bucephala  iii.  670.  iv.  409. 

—  capucina  iv.  409. 

-—  Carolina  iii.  680.  iv.  409. 
-—  Eridanus  iv.  409. 

Gigas  iv.  503. 

Hesperus  iv.  409. 

—  Jacchus  iii.  567. 

— -  lunaris  i.  256.  iL  237,  254. 
iii.  327. 

Midas  iii.  310.  iv.  409. 

-«-  Molossus  iii.  567, 585.  tv^40»« 
nemestrinus  iu.  327. 

—  GSdipas  iv.  409. 

— —  orientalis  iii  567.         » 

—  reflexa  iv.  409. 

—  Sabaeus  iv.  409. 

—  sexdentata  iv.  409. 

Tmolns  iv.  503. 

ConDVLiA  Kby.    Curcuiio  L.   Cor' 


tfyle  TksL     CabuMira  P.  Ltr. 

RfymcopJhruM  Hst.  Sell.  iL  33. 
CoRDYLiA  Paimanim  i.  30I,  308. 

iii.  526,  671.  iv.  182. 
CoBTicAaiA  Mm.  Ten^briah.  La- 

M/tttf  Hst. Ltr.  n^rmniesPDz. 

pulla  i.  228. 

CoEYMSTSS  PJu  F.    Demteafes  L. 

CV^rttfOff.  Mm.  i^^ero^Ltr. 
— —  ceemleas  L  51S9. 

ruficollis  L  258. 

CoBSYFHus  01.  F.  Ltr.  iii  S9e,  iv. 

314. 
CaATosouusSch.  CurcuRoh.  Ory- 

ptorbyachus  Grm.  iii.  si  1. 
Crsmastochilcts  Kn.  Ltr.   Soarth 

b<BU8  L.     Trtt^itu  P.  iii.  422. 
CaEOFHtlus  Kby.  Lch.     Staj^ 

Unui  L.  F.  Grv.  Mm.  Ltr.  Emus 

Lcb.  iiL  437. 

hirtus  (Emm}  iv.  317. 

maxillosiis  i.  228.  liL  355. 

Ca  YPTocsrBALoa  QSi  F.  Ltr.  Mra. 

ChrvMcmela  L.  iii.  523. 
— -»  duodedmpaiictatus  L  461. 
-— -^  sericeus  iv.  292. 
Ceyptophaovs  Hst.  Ltr.     Der- 

mtsUt  L.  P.  Ipg  OL  CerHcaria 

Mm.  i.  228. 

funfatus  iiL  334.  . 

CaYFTOEHYNCHim    IL  Seh.  Ltr. 

CWv«/toL.Mm.  JSAyndkviMtfP. 

Gorgu*  Sch.  iL  232.  iiL  715. 

—  comiscans  L  7. 

--—  Lapatfai  L  196,  21 1.  iv.  144. 
— —  Taums  (6k>m(f)  iiL  3ia 
Ctbnostoica  IQg.Xtr.  DeJ.    Col^ 

fyris  F.  CarU  Feb.  iv.  509. 
Cupxs  Ltr.  F.  flw  510.  iv.  508. 
CuBcuLio  L.  F.  Mm.  C^eomu  Sch. 

Epimeees  Blh. 
•^-—  Cormptor  L  204. 
^—  Rgnaritti  i.  235. 

—  nebulosus  iL  216.  iv.  514. 

sulcirostris  iv.  287. 

CvBiBTEaCrt.  DytiscusL.F.Ltr. 

— -^  RoBselii  iv.  279, 

Cycheus  F.  Ltr.  DeJ.  TenebrioU 

Carabtu  DeG.  Mm,?  ii,  397.  iii. 
4^2. 
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CYMAsaDEs  Kby.   CnrcuHo  L.  F. 
CyphusGrm.? 

—  undosus  It.  S79* 
Cyminois  Ltr.  DeJ.    Carabut  L. 

F.  Mm,    Tarus  Q.    AnamauM 

Fch.  X«to  Dft.  ill.  69a 
Cyfhon  Pk.  F.     Ckrytomda  L. 

J?i(Mfr«Ltr.  Crioeerii  Mm.  Ci^ 

teib  Pnz.  i.  87.  iv.  SI 5. 
Cyphub  Gnu.  Sch.?  Ltr.  Curculio 

L.  F.   ChhrmaDeJ. 

Hancocki  iu.  4S5. 

Dascillus  Ltr.      Chrviomeia  L. 

AtopaVV^Y,  P/imttDeG.  Crio^ 

cerit  Mm.    Cittela  OL  lii.  668. 
Dasytes  Pk.  F.  Ltr.  Derme$tet  L. 

CicmdelaQf£.  Mel^Ol  Til* 

lus  Mm.  iy.  515. 

—  ater  iii.  689. 
Dermestss  L.  &c  i.  185,  S57.  ui. 

535. 
*— -  lardarius  i.  8S8. 

murinus  iv.  499. 

DiAPEEis  Gff.  F.  Ltr.  Ckry$omtla 

L.  Mm.   TenebrioDeG. 

Boleti  iii.  517. 

baemorrhoidalis  iiL  310. 

horridA  iii.  309. 

viridipennis  liL  311. 

DiPHuciPHALA  DeJ.  Ltr.   Scara- 

b<BUi  L.  MelohtOka  F.  Agrotti- 

phila  M^'L.  i?.  508. 
•—  aunilenta  iii.  685. 

lericea  iiL  685. 

biTOMA  Hst.  Ltr.   LyetuiF.  Jps 

01.   Corticaria  Mm.  iu.  517. 
DiTottuB  Bd.  DeJ.     Arktiu  Zgl 

Ltr.  SeaunuF.  Scarkes  01. 

cftlydonius  iii.  31 1. 

DonaciaF. Hp.  Lepturah,Mia, 

Stenocorui  GfT.  u.  345.  iii.  227. 
— —  enea  iy.  S92. 

fesciata  iiL  226, 483. 

SagittariflB  iv.  278. 

— ~  vittata  iv.  278. 
Dobcapion   Sch.     Cerambys  L. 

Lamia  F.  i.  235. 
Dorcatoma  Hst  F.  Ltr.  Anchium 

II.   Dermestes  Pm.    Senocerut 
Kgn.  iii.  517. 


Dorcatoma  dresdenBis  iiL  329. 
DoRCUS  M^'L.  Ltr.  Locaous  L.  F. 

Mm.  PkUycermt  Grfifl 
— «—  parallelipipediu  IL  224.  iiL 

123. 
DoRYPHORA  IL  Ltr.    Cbtysomela 

L.  F.  Mrofylut  F.  iiL  393,  &65, 

594. 
DoBYTOKus  Grm.  Ltr.    Curculio 

L.  M.  RhytwkanutF.  Etrhmut 

Sch. 
— — -  Jongimanm  iiL  331. 
Drilus  OL  Ltr.    PtUinut  GC  F. 
^  iv.  520. 

flavesceiB  iv.  491. 

Dromius  Bd.  DeJ.  Ltr.  Carabus  L. 

F.  Mm.  ^^pivf<»  Gff.  iv.  303. 

ag^  iy.  565. 

quadrimacnlatus  iv.  565. 

truncatellus  iv.  565. 

Drypta  Ltr.  F.  CI.  DeJ.  Cara- 

bus  L.  Mm.  Cicindeia  OL  iiL  688. 

iv.  509. 
Dynastes  M^L.     Scarab^Bw   L. 

Ltr.  G^fo/ntpef  F.  iii.  425, 494, 

663. 

.^geon  iii.  309,  326. 

— —  Alddes  iii.  309,  326. 
I  bilobut  iii.  326. 

CentamuB  iv.  285. 

Chorinseus  iii.  326. 

claviger  iii.  326. 

— jcBchotomus  iiL  310. 

—  £iid;ymioii    {Strategut)  iiL 
808. 

Enema  iii.  S08>  310,  326. 

Gedeon  iiL  310>  326. 

Geryon  iiL  328. 

— —  hastatut  iii.  326. 

— .  Hercules  L  11.  iii.  d3»  309» 

826»  399.'. 

JuvencuB  iii.  680. 

Milon  iiL  309,  328. 

Neptonufl  iii.  327. 

Oromedoii  ii.  237.  iiL  310, 

P&n  iii.  308,  326. 

Quadri8pino8us.PLAT£XXviii. 

Fig.  8. 

—  retusus  iii.  680. 
Tityus  iii.  309,  326. 
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DYTI8GI78  L.  F.   nytkut  Gff.  Ltr. 

ii,««S,  359.  iii.  1I7,?^30,  167, 

455,  575.  *r 

•— —  drounflezus  iy.  S9. 

—  lattssimus  iii.  3S. 
— —  limbatus  iii  694. 

^—  margiiiaiii  ii.  SSSf  344.  iii. 

338,  343,  557,  564,  578,  585—, 

693.  iy.  8,  363, 498. 
— —  oboyatus  iiL  693. 
Elaphrus  F.  Ltr.  DeJ.    Gemdela 

L.Mm.   Bvpre9ii$0fff:m.45S. 

iy.  513. 
Elatbr  L.  &C  L  396.  iL  995,  3 1 S^ 

492.  iiL  579.  iy.  571. 
— —  flabelliconiis  iiL  390,  590. 
■  ■'■—  fuscipes iiL  690. 
^ i^tus  iL  410^  418. 

—  hneatiu  iy.  998. 

noctilucus  L   185.  iL  408, 

418. 

—  obscurus  L  180. 

ScsetisL  180.  iiL  141,  209. 

— ~*  sufcatus  iii.  560,  690. 
-— —  unduUtuB  iii.  167. 
Elefoastokus  M^L.  Ltr.     Sea- 

ralHBut  L.  F.  Shr.  iy.  508. 
— —  proboscideus  iii.  309. 
ElXENOPHORCTS    Mg.  {HcleHopko' 

rui?)Lit.    Ten^rioh.  AkisF. 

Piinelia  Hst. 
——  collaris  ii.  947. 
Elophorub  {Heiophorus?)  F.  i^ 

pha  L.   HydropfdlutDtQ,  Mm. 

BermetUs  GCiL  99 J,  360.  iiL 

539. 
— —  aquaticus  ii.  954. 
— —  stagnalis  iy.  979. 
Endokychus  Pk.  F.  Ltr.    ChrptO" 

mela  L.    Tenebrio  Mm.  iiL  166. 
Enopliuh  Ltr.  Tillut  OL  F.  Der^ 

mestes  Rss.  iii.  689. 

—  damicome  iii.  393. 
Entimus  Grm.  Sch.    CurcuUo  L. 

F.  Ltr. 
— —  imperialis  iii.  601,  660. 
Ebotylus  F.  Ltr.     Chrysomeia  L. 

iii.  443,  608. 

—  fasciatus  iii.  565, 
— —  Gigas  iii.  34. 


EucHiRus  Kby.     Scarabeus  L.  F. 

Ltr. 
— ^  longimanus  {Scarab€Bu'f"i  iiL 

331,  673.  ^ 

EucHLORA  M^L.  Ltr.    Scarabaut 

L.  Melohntha  F.  Anonudm  DeJ. 

iii.  356,  709.  iy.  508. 
— -  yiridis.  Plate  xxyi.  F%.  9a 
EuMOLPUB  Kgn.  F.  Ltr.    C^y$th 

melah*  CryptocephalMsGfLu7, 

iii.  609. 

Vitis  i.  904. 

EuRHiN  D.  CurcuUo  Ia    RMyneh^ 

nus  F.    EuHamu  Sch.     Mth 

crorhmus  Ltr, 

cupratus  L  8. 

EuRHYNCHus  Kbj.  Eurfaiuas  Kby. 

Ltr.  CurcuUo  h.  AUdabut  F.'m. 

394,  669. 
—  keyior.  Plate  xxyi.  Fig.  18. 
EuRYCHORA  Lg.  Thn.  F.  Ltr.  7V- 

nebrio  L.    FimeUa  OL  in.  488, 

599.  iy.  508. 
EuRTNOTDS Kby. Ltr.  TenebrioL. 

muricatos  iiL  692. 

EuscELEs  M^'L.  in  Ut,    ScanAcnu 

L.F.  Ltr.  L  11.  Cetonia. 

macropus  iiL  659. 

EyiESTHETUS  Gry.Ltr.  SiapkyUnut 

L.  F.   SytUomiwn  Cts.  iiL  505. 

iy.  516. 
Galerita  F.  Ltr.  DeJ.     Carabmt 

L.  OL  iy.  508. 
GALERUCAGfr.F.Ltr.  Ckrytomcia 

L.  Mm.  iii.  690. 

TaDaceti  iii.  293.  iy.  968, 

Vitelline  iy.  1 1 1,  115. 

Geniates  Kby.  M'L.  ScanAmu  L. 

MddonthaY.    Gema^lM.'m. 

517. 

barbatus  iii.  499. 

GENUCHusKby.  SoarabcBUih.  Ce* 

Uma  F.  Ltr.  iy.  510. 

cruentus  iiL  499,  515. 

Georyssus  Ltr.  Fimeiia  Pk.  F. 

arenifems  ii.  955. 

^—  pygmseus  ii.  955. 
Geotrupes  Ltr.  Scfutdxeus  L.  F. 

Mm.    T)fphmui  Lch.  L  987.  ii. 

353.  iii.  397,  709.  iv.  234. 
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Gbotrupbs  autumnalts  iii.  674. 
dispar  iiyphitus)  iii.  309. 

—  foveatus  iv.  206. 

stercorarius  i.  33,  256,  350. 

ii.  S31,  S45,  373.    iii.  398.  iT. 

183. 
Typh«U8   (T.  vulgaris  Lch.) 

iii.  387. 

—  yemaiis  i.  288.  ii.  469,  &c. 
GxBBiuM  Sep.  Ltr.    Ptmui  L.  F. 

Bruchui  Off,    ScoHat  Cziu  iiL 

512,658. 
Glaphtrus  Ltr.      ScartAaut  L. 

MeManOa  F.  iv.  508. 
Gnathocbba  Kby.    Scarabaui  L, 

Cetonia  F.  Ltr. 

—  btcomis  iii  487. 
^—  yitticollis  iii.  382. 

Gn ATHiuM  Kby.  Ltr.  iii.  316. 
Gnoma  F.  Ltr.  Cerambyx  L. 

Giraffa  iii.  540. 

GoEBius  Lch.    Staphylinus  L.  F. 
Grv.  Mm. 

—  cyaneus  iii.  438.    Plate  i. 
Kg.  2. 

*<-^-  olens  ii.  234,  252.  iii.  33,  90. 

iv.  43. 
GoLiATHUB  Lam.  Ltr.    Scarabeeut 

L.  Cetoma  F.  iii.  38,  487. 

—  Cadcus  iiL  659. 

■  giffanteus  iii.  33.  iv.  506. 

—  micaiis  iv.  506. 

Polyphemus  iii.  Sll.iv.  506. 

—  pulverulentus  iii.  310. 
Gbaphiptebus  Ltr.DeJ.  Carabus 

L.  Anthia  F.  iv.  508. 
Gtmnopleobus    II.    Ltr.    M'^L. 

ScarabcBUi  L.    Aieuckus  F.  iii. 

596,  702.  iv.  495. 
Gyrinus  L.  &c,  ii.  4, 359, 367. 
— ^«mericanu8  iiL  443,  577. 
-—  minutus  ii.  239. 
— •  Natator  ii.  239.  iii.  497.  iv. 

57. 
— —  villosus  iL  239. 

—  Viola  aquatica  iv.  514. 
Gtrohypnds  Kby.  Lcb.    SUaph^ 

Ihtus  L.  F.  Grv.     XatUhoimus 
Dhl.  Ltr. 
sanguinolentus  ii.  436. 


HiEMONiA  Mg.  Ltr.    Leptnra  L. 

iXMUKtaF.Hp.  MacropieaUff. 
— —  Zosters  iv.  535. 
HAUPLDsLtr.  Dytitcut h,F, Mm, 

Cnemdotut  II.    Hoplitus  CL  iii. 

662.  iv.  512. 

—  elevatus  iiL  449.  iv.  514. 
Haltica  II.  Ltr.      Chrysomeia  L. 

Mm.  OalerucaF.    CriocerisF, 

AiticaQff»i.  178,  190. 
-*— -  Brassies  iiL  323. 
— —  condnoa  L  183. 
— -  Nemorum  i.  187.  iL  439. 
-^—  nodicomis  iii.  323. 

—  oleracea  L  388.  ii.  308. 

—  quadripuftulata  iii.  323. 
Harpalus  Ltr.      Carabui  L.  F. 

Mm.  iL  216.  iii.  677. 

ruficomis  iv.  284. 

Heleus  Ltr.  iii.  497,  596. 
Brownii  iii.  538. 

—  perforatus  iii.  538. 
HstLuo  Bn.  Ltr.  DeJ.      Carabus 

L.  Galeriia  F.  iv.  508. 
HsLOBiAl^h.   Carabus L,F.  Mm. 

Nebria  Ltr.  DeJ.  iii.  520. 
Helodes  Pk.  F.     ChrysomelaL, 

Mm.  Prasocuris  Ltr.  iv.  513. 
Helops  F.  Ltr.    Tenebrio  L.  Mm. 

JBlaps  Mm.  ii.  318. 

—  chalybeus  iv.  292. 
—■  nitens  iii.  565, 

— —  quisquilius  iv.  515. 
Hbterocerus  Be.  F.  Ltr.  Mm. 

Dermestes  Thn.  ii.  291.  iii.  323. 
Hbxaoomia  Kby.     Carabus  L.  F. 

iii.  538. 
HsxoDON  01.  F.  Ltr.    Scarabcsus 

L.  iii.  445. 
HisPA  L.  F.  Ltr.  Mm.    Crioceris 

Gff.  L  11.  iii.  487. 
— -  atra  iii.  599. 

spinipes  iii.  333. 

HisTBB  L.  F.  Pic.  Mm.  Ltr.  AUe- 

iabus  G#.  L  255.  ii.  224.  iii.  658. 

cadaverinus  iii.  153. 

■         Isvus  iii.  432. 

—  maximus  iii.  425. 
HoLOLKPTA  Pk.  Ltr.   Hister  L,F, 

Mm. 


658 


INDEX  OF  GENERA  AND  SPEaKS. 


HoLoLEPTA  maxilota  iii.  66€. 
HoFUA  II.  Ltr.       Soarah^tui  L. 

Mm.  JifeMofiMtf  F.  ii.  S45, 368. 

in.  689. 
— —  arsentea  ii.  5. 

pmvenilenta  k  1 79.  ii.  5,  fSl . 

HokiaF.  litr.  CWii/ttfSwd.  vr,  508. 

BDaeukita  iv.  503. 

Hydaticus  Lch.    Dytiecus  L.  F. 

Ltr.  Mm.    Colymbetes. 

—  Hjbneri  (fi€^rmbHe9)m,  304. 
Hydejbna  &^.  EiophorutF.  Hy» 

drachna  U.    ffydropkUns  Mm. 
ii.  360.  ir.  519. 
loDgipaljns  iv.  535. 

—  mariaa  iv.  514. 
Htoeobius  Ldi.  Ltr.  jDvUteus  L. 

Hjdrophilin  Off.  F.  Mm. 

fuscipes  iv.  «06. 

Htdrochaeia  Ltr.    DvHteui  L. 

Hydrophilm  Gff.  F.  Mm. 

—  lividos  iii.  72. 
HnmoPHiLus   G£  F.    M.    Ltr. 

DyHtcui  L.     Hydroui.  L.  Lch. 
iL  291.  iii.  88,  835.  iv.  128. 
— «-  caraboides  tii.  247. 

—  dvtiscoides  iv.  567. 

— —  pieeusiii.  33, 73,542.  tv.  148. 
Htdroporus  CI.  Ltr.  DyHtctu  L. 

F.  Mm.  iii.  682.  iv.  512. 
lineattts  iii.  304. 

—  picipes  iii.  304. 
Htlssinus  F.  Ltr.     Dermettes  L. 

Ipt  Mm.  Scolytut  Ol.  Bot- 
trichus  Pk.  i.  235. 
HYLicoTtTS  Ltr.  Cantharis  L.  Me^ 
he  L.  Lymexylon  F.  HBruk  F. 
Dire^BO  FViz.  Lytta  Hat.  iii.  316, 
677. 

—  dermestoides  iii.    146,  300.' 
iCaniharis,) 

HYLUROUsLtr.  Derme$teih,  Hy* 

letinus  F.   Ip$  DeO.  Mm.  Bos- 

trichut  Pk.  i.  235. 
— —  piniperda  i.  212. 
Hypbra  Grm.  Ltr.    Curculio  L. 

Mm.    Rhynefuenm  F.     Phyto- 

nomut  Sch.  Donta  Mg. 

Arator  ii.  294.  iii.  223. 

Rumicis  ii.  277.  iii.  142,  214. 


Hyphysrus  Ltr.  DyH$cut  L.  Mm. 

Hydradma  F.  iv.  512. 

gibbus  iii.  304. 

— — —  ovalis  iii.  304. 

Imatibium  {HmaH^SmM)  F.  Ltr. 

C^iMMJa  L.  iii.  152.  241. 
— — -  Leajramim  iL  258.  iv.  325. 
IpsF.  SUphaL.  DermeMe$\j: Ni^ 

tUktla  Ol  Mm.  Lyctta  Kgit.  iv. 

520. 
Laoria  F.  Ltr.     Ckry$omeh  L. 

Caniharit  Gff.    Auckema  Mm. 

Tendbrio  DeG.  iv.  284. 
Lamia  F.  Ltr.   Cerambyt  L.  Mm. 

i.  235.  fi.  887. 
— —  capensis  iii.  602. 

curcuIionoide«  iii.  521. 

fasciata  ni.  602. 

— —  Gigas  iii.  34. 

■        marmorata  lii.  666. 

— —  papillosa  iii.  66a 

—  Reticulator  iiL  521. 
Lampriha  Ltr.    Lwtmitt  L.  Shr. 

LeihruiYA.  7.  iii.  417. 
Lamfyris  L.  F.  Ltr.  Mm.    fliv 

maiMut  St.  fi.  %iS^  422.  m.  166. 

iv.  lis. 
«*-~  bemiptera  ii.  406.  ^ 

~  ignita  iit  686. 

L&trdlHi  iii.  320,  520. 

nootilucau.  294,  405,  423. 

iii.  329. 

splendidnla  ii.  406. 

Languria  Ltr.     Tr^^tmia  P.  iir. 

443. 
Latridius  Hst.  Ltr.   TVa^rto  L. 

D€TmetUtla.Y.   JtpfOt    Cor- 

ticaria  Mm.  ScoMSwn  QjL 
fatcicularis  (Tpichopteryx)iii. 

40. 
lardarius  i.  228.  iii.  245. 

—  porcatus  i.  228. 

Lbbia  Ltr.  DeJ.  Bn.  Lmmprias 
Bn.  Carabus  L.  F.  Mm.  Bu- 
prestit  Gff.  iii.  688,  690. 

— -—  quadrimaculata  ii.  438. 

—  quadrinotata  ii.  438. 
Leionotctb  Kby.  JDyiucutL,  F.  Ltr. 

circumcinctus  iii.  304. 

Leistus  Fro.  CI.  Ltr.    Carabus  L, 
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F.  Mm.     PogoBopfaorus   Ltr. 

ManHcora  Jur.  Ci.    Bttpresiit 

GC  iii.  440. 
LEMAF.Ltr.  Ckryiomelah.  Crio- 

cerit  G£  Auchema  Mm. 

Asparagt  i.  31,  199. 

-^-^  meianopa  ii.  S8<. 

—  merdigera  (Criocerii)  ii.  357. 
hr.  139. 

Lefidiota  Kbv.  SearabausLu  Mo 

hlontha  F.  Ltr.  ir.  S34. 

Stigma  iii.  445,  453. 

Leptura  L.  F.  Mm.  Ltr.  SteneeO' 

rus  GC  L  SB3. 

■  ■  quadrifasciata  iii.  445. 

■ rubra  iii.  300. 

^— -  testacea  iii.  800. 

Lethrus  Sep.  F.  Ltr.   Btdhoeerut 

Acs.  LucoMua  Lx.  iv.  512. 

cephalotes  i.  204. 

IdciNus  Ltr.  C].     Carabus  L.  P. 

iv.  515. 
LiMviDs  Mii.  Ehm  Ltr.   Ckryao- 

melaMm.  Dytucui^fo^iLtSX, 
I        sneiM  i.  46S.  ii.  256. 
■■  ■      tuberculatum  iv.  £74. 
LiPARus  OL  Ltr.  Ctirfft</to  L.  Mm. 

RhynchiBnut  F.     MoUftet  Seh. 

iiL  ^I. 

anglicanus  iv.  S90. 

LiKirs  F\  Scb.    Curculw  L.  Mm. 

PAoxiM  Bib. 
paraplecdcuf  L  149.  iL  S77. 

iiL  148,  97a 
LoMECHutA  Grv.  Ltr.  Siapfyimus 

L.  F.  iv.  803. 
■■■■—  emarginata  iv.  516. 
— *  strumota.  iL  436. 
LncANus  L.  F.  Ltr.  Mm.     Piafy. 

0€9U9  Gff.  iiL  191,  999,  490. 
■         Alces  iiL  314. 

Cervus  L  1 1.  iiL  33, 909, 495. 

CapreoUis  iiL  314. 

Elqphas  iiL  314,  431. 

— ^  femoratus  ui.  313,  509. 
Ptf«w(Phaleria?)  L  177. 

—  ■  serricomis  iiL  314. 
LyctvsF.  Dermditesh,  St/hamu 

Ltr.    Ips  OL      Corticaria  Mm. 
Cucujut  Kgn.  JSitoma  Hst. 


Lyctus  dentatus  L  173. 

Ltcus  F.  Ltr.     Lampyru  L.  Mm. 

iii.  688L 
-P-—  Aurora  iiL  516. 
•*-—  fasciatus  iiL  516,  599. 
— — -  minutus  iii.  516. 
— ^  palliatus  iiL  601. 

reticulatus  iii.  516,  688. 

Lymexylon  F.  Ltr.      CatUham 

L.  EltOeroides^t  Pterophonu 

Hst.  iiL  316. 
flavipes  iv.  S2a 

—  navale  L  937. 
MacrAsfis  M*L.  Ltr.    Scartiumu 

L.  Cetonia  F.  iiL  See^  597. 
^— ^  tetndactjla  iii.  441, 
Macrocephalcts  OL    CurouHo  L. 

AiahrihvM  F.  Scb.     Amblylemt 

Thn.  i%i(yrilvtMCLiiLdl8.519. 
Maciooactylci  Ltr.    Soarmbmui 

L.  Melolontba  F. 

subspinosus  iii.  667,  690. 

Macron  AT  a    IL     SomnUt^tt^  L. 

CeioniaF.   GfmneHs  M'b.  Ltr. 
-^•*«—  ehineotif  in.  553. 
Malachius  F.  Ltr.     dmtkaru  L. 

Mm.  TtUpbfinu  8h£  Ciomdela 

G£  iL  935.  iiL  537. 
— —  bipustulatus  iiL  399, 
MALTRivuf  Ltr.    CmUbarit  L.  F. 

Mm.    NecydaU*  GfL    Tekpho- 

rut  OL    Plate  i.  Fie.  4. 
Mamticora  F.  Ltr.  DcJ.  Carabtu 

DeQ.  Cicindela  Thn.  CL  iii.  540, 

609.  iv.  506. 
— ^  Gigas.  iiL  33. 
Marmarina  Kby.    Scar  abus  L. 

Cetonia  F.  GymneHs  M^'L.  Ltr. 
-—- "  bajula  iii.  558. 

Lanius  iii.  553,  566. 

-*-—  marmorata  iiL  566.  iv.  297. 
Meoasoma  Kby.     Scarab<suth. 

Ltr.     Oectrupa   F.    Dynastes 

M*L. 

—  Actseon  iii.  S3,  308. 
*— ^-^  Elej^ias  iii.  306,  397. 

lanieerum  iii.  327. 

Typhon  iii.  S09. 

Melasis  OL  F.  Ltr,     Elater  L. 

Ptilinut  Kgn.  iv.  215. 
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Meloe  L.  F.  Ltr.  Mm.  Proicara- 
haut  Shk.  iiu  160»  166,  441»  594. 
iv.  504.  Plate  i.  Fig.  5. 

— —  Marci  (Hyloecetus)  iii  SOI. 

— —  Pkt>scarabeeu8  i.  156.  ii.  247. 

ilL  168.  IT.  S38. 

—  vari^gatus.  Plate  xxrii.  Rg. 
52. 

— —  violaceus  i.  156. 
Melolontha F. Ltr.  ScaraUeusL, 

Mm.  i.  287.  iii.  435, 550.  iv.  571. 

FuUo  iiL  S2.%  421. 

Horticola   {Pht^hpertha)  i. 

196. 
— •  lanigera  iv.  284. 

—  rujkormi  (Amphimalia  ?)  i. 
168. 

— —  vulgaris  L  1 78,  207.  it  5,  373. 

ill  202,  344,  578,  589. 
MiCROPBFLDS  Ltr.  StaphyUmuiPk. 

F.  OmaUum  Gyl  NititMa  Hst. 

Mm.  ill.  504. 

—  porcatus  iv.  279. 
MiMELA  Kby.  Scarabccui  L.  Mdo. 

loniha  F.    Euchlora  M^L.  Ltr. 

iif.  542.  iv.  508. 
MoLORCHus  F.    NecydalU  L.  Ltr. 

Mm.  ii.  344.  iii.  338, 603.  Plate 

i.  fig.  5. 
MoLuais  Ltr.     Tenebrio  DeG.  L. 

Pimelia  F.  iii.  538,  599. 
— —  striata  iL  390. 
MoNocHAMus  Mg.  Ltr.  CeramAyx 

L.   Lamia  F. 
— —  subocellatus  iii.  709. 

—  Siitor(Zra}itia}iii.  3 1 8.  iv.  326. 
MOEDELLA  L.  &C.  L  298.  iii.  161, 

677. 
MoRMoLTCK  Hgn.  Com^  L.F. 

—  phyllodes  iv.  418. 
Mtcetophagus  F.  Ltr.     Chryto^ 

melaL.  TritomaGff.  JSoletaria 
Mm.  Dermestes  Thn.  SUphctdes 
Hst.  Ctyptophagus  Hst.  i.  259. 
iv.  520. 

MYLABRisF.BIb.  Meloeluu  156, 
315.  iii.  602.  iv.  503. 

Cichorei  i.  316. 

Nebria  Ltr.  DeJ.  Carahtu  L.  F. 
Mm. 


Nebria  complanata  iii.  512. 
Necrobia  Ltr.  Dermestes  L.  Ge- 

rut  Off.  Mm.   Carynetet  Pk.  F. 

iiL  682.  iv.  571. 
Necrooes  Wlk.  Lch.  Ltr.   Si^ 

L.  F.  Mm.  iii.  538. 
Necrophila  Kby.    Silpba  L.F. 

Ltr.  iv.  509. 

americana  {SUpha)  iiL  335. 

Necrophorus  F.  Ltr.    Silpha.  L. 

Mm.    Dermeitet  GfC  I  257.  iiL 
.      482,  658,  66S. 

—  mortuorum  L  386. 

Vcspillo  L  258,  352.  iL  373, 

387,  515.  iv.  262. 
Necyoalis  L.  F.  Ltr.     CanUutrit 

Gff.  ii.  311.  iii.  634. 

—  barbipes  iiL  674. 
Nemognatha  U.  Ltr.    ZamUt  F. 

iii.  315,441. 
NiuoLtr.  JE^uiF.  CocdmdU 

F.  iiL  538.  iv.  508. 
Nitioula  F.  Ltr.  Mm.    Sipka  L. 

DermettesGfL   Pd^  MiL   Or- 

toma  Lai.   Sirong^ylits  Hst.  Cy- 

chramtu  Kgn.     VolvoxU  Kgn.  L 

212.ii.  434.  iiL517. 

griseaL  211. 

NoTERus  CL  Ltr.    Dj^titeus  L.  F. 

Mm.  iii.  323.  iv.  512. 
Nothiophilus     Du.     Ltr.  DeJ. 

Cicmdela  L.  Mm.    EhpknuF. 

BiiprestkGff.ir.S\S. 
— —  aquaticus  iv.  282. 
NoTocLEA  Mm.  Chrtfsomela  L.  F. 

Paroptit  OL  Ltr.  iv.  343,  508. 
NoToxus  Gff.  Ltr.  Meloe  L.  L^ 

ta  Mm.  AnUuctu  PluF.iii.  447. 
OcHoojsus   Mg.      Scaraboms  L. 

Melolontha  F.  Pni.     Psephos 

M«L. 

chrysomelinus  iii.  677. 

OcTPcs  Kby.     Staphylinus     .  F. 

Grv.  Ltr.  Mm.  iiu  437. 

brumupes  ii.  241.  iiL  438. 

punctulatus  iiL  438. 

similis  iii.  355,  438. 

Odacantha  Pk.  F.  Ltr.  DeJ.  At- 

telabui  L.  Carabus  Ol.  Mm.  Ct- 

dndda  Pnz.  iii.  540. 
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CEdemera  01.  Ltr.    Cantharu  L. 

Mm.  NecydaUs  L.  Mm.  il  311. 

iii.  600^  688. 
caenilea  iii.  332. 

—  ceramboides  iii  332. 

notataiii.  319. 

Podagrarias  iii.  332. 

(Enas  Ltr.    Meioe  L.    Lytta  F. 

Cantharu  Ol.  iii.  517,  675,  680. 
Omalium  Grv.  Ltr.  Sfaphylinus  L. 
F.  Mm.  i.  255,  iii.  504. 

—  planum  iii.  505. 

Primulae  ii.  239. 

rivulare  ii.  239. 

—  striatulum  iii  505. 
OxoPHRON  Ltr.  DeJ.    Scolytut  F. 

CI.    CarabutOX. 

limbatum  iv.  513. 

Oniticellds  Zgl.  Ltr.  ScarabauM 

h.  AteuchusF,  Onitis  F. 

Apelles  {Onitis)  iii.  336. 

Onitis  F.  Ltr.    Scarabaus  L.  iii. 

333,  539,  653. 
Aygulus  iii.  666^  668. 

—  cupreus  iii.  666. 

Sphinx  iii.  232,  667,  672. 

Onthophagus  Ltr.    ScaraheButh, 

Mm.   Coprii  Gff.  F.  i.  255.  liL 

337.  iv.  502. 

Aries  iij.  310. 

Bonasus  iii.  311. 

—  Camel  us  iii.  310. 
cervicomis  iii.  310. 

—  Duchicomis  iii.  311,  486. 
nutans  iii.  486. 

Oryx  iii.  311. 

— —  quadricomis  iii.  311. 

—  spinifer  iii.  309. 

— —  Taurus  i.  11.  iii  310. 

—  Vacca  iii.  310. 

Xiphias  iii.  309,  311,  486. 

Onthophilus  Lch.  Ltr.  Hister  L. 
F.  Mm. 

—  smatus  iv.  280. 

sulcatus  ii.  220. 

Opatrum  F.  Ltr.    Silphah.    2V- 

nebrioGfT. 

—  sabulosum  iv.  303,  515. 
Opilo  Ltr.    AUelabui  L.    Cleru* 

Gff.  Mm.  Notojms  F.  iii.  682. 
VOL.  IV, 


Orchebtes  II.  Sch.  Ltr.  Curculio 

L.  Mm.  RhynchcBnut  CI.  F.  Ltr. 

Saliui  Grm.  ii.  310. 

Fragarias  i.  195. 

Orobitis  Grm.  Sch.  Ltr.  Curculio 

L.  AttelabusF.  MyndusnusOU 
— —  globosus  iv.  516. 
Oryctes  II.  Ltr.     Scarabtsvs  L. 

Geotrupet  F.  i.  11.  iii.  689.  iv. 

153. 

Grypus  iv.  503. 

nasicomis  i.  303.  iii.  88,  195, 

202.  273. 

Sylvanus  iv.  282.  (Ca?fow.) 

Otiorhynchdb  Sch.    Curculio  L. 

F.  Mm.    Brachyrtnus  Ltr.    Pa- 

chygaster  Grm.  Micoccrus  Bib. 

Brachyrhynchut  Mg. 

—  Ligustici  iv.  282. 
— —  picipes  i.  200,  205. 
raucus  i.  388. 

—  sulcatus  iv.  282. 
OxYOMAKby.  Cerambyxh,  Lamia 

F.  Ltr. 

—  Batus  iii.  597. 

horrida  iii.  597. 

OxYPORus  F.  Grv.  Ltr.    Staphy- 

linut  L.  Mm.  iii.  427.  iv.  271, 
420. 
OxYTELus  Grv.  Ltr.    StaphyHnus 
L.  F.  Mm.  i.  255.  ii.  303. 

—  morsitans  iv.  147. 
rugosus  iv.  147. 

Pa CHYG ASTER  Grm.  Curculio  L. 
F.  Mm.  Brachyrinus  Ltr.  0/fo- 
rhynckut  Sch. 

—  niger  iv.  290. 
— •  scabrosus  iv.  278. 
Pachysoma  Kby.  M^L.  ScarabcBus 

L.    Ateuchus  F.  Ltr.  iii.  658. 
Pjederub  F.  Grv.  Ltr.  Staphylinus 

L.  iv.  320. 
PiELOBius  Sch.    Dytiscui  L.  Mm. 

HydrachnaF.CL  HygrobialAv, 
'  iv.  512. 

—  Hermanni  {Hygrobia)  ii.  386. 
iv.  292.  ^ 

Pamborus  Ltr.  DeJ.    Carabus  L. 

F.   BupresHs  Vo.  iii.  673. 
Parnub  F.  Mm.    JJermettes  GC 
2  T 
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Dryops  01  Ltr.   ElaterRu.^, 

991,  S60.  Hi.  398,  524. 
Pa8IMACHUs  Bn.  Ltr.  DeJ.    Tene- 

brioU  ScaniesF,m,S40,674. 
Passalus  F.  Ltr.  Lucantu  L.  iii. 

445,  509,  551. 
— »-  corautut  in.  309. 
Fatrobus  Mg.  Ltr.  Carabut  L.  F. 

iiL  5S0. 
Paubscts  L.  Ltr.  Pautus  Afz.  i.  937. 

iiL  513,  517. 
Faxillus  M'L.  Ltr.  Lucanut  L. 

Poisalut  F.  iii.  445. 
Pbdinus  Ltr.    TeTiebrio  L.  Mm. 

BlapiF.   Heiops  01 
— —  arenosus  iv.  SOS. 
Peuscium KbjT. I^.  Carabtulj.F. 

Plate  xxvi.  Pie.  39. 
Pelidnota  M*L.  Ltr.    ScarcAcetu 

L.   MelohnthaF. 

—  punctata  iii.  690. 
PELORUsBn.Ltr.  Carabush.  Blapt 

F.   Zdbrui  Stm.  iii.  676. 
Peltis  I^.  F.    Silpha  L.    2%- 

malus  Ltr.   Ca$ndA  Ol.  F.    0#- 

toma  Lai. 

limbata  iv.  149,  983. 

Phalacrus  Pk.  F.  Ltr.  Dermettes 

L.  Mm.  Spharidium  F.  AnUo' 

ioma  II.  iii.  €85. 

comisciis  iv.  515. 

Phaleria  Ltr.  Tenabrio  L.   TVo- 

gotitaF.u  177.  iii.  311. 

comuta  i.  174.  iii.  309. 

Phaudura  M*L.    Curculio  L.  F. 

Kby.  AtMfcteruf  Dn.Scb.  iii.  341 . 
— —  mirabilis  iii.  390. 
Phanaus  M°L.  Ltr.  ScarabcputL, 

Coprit  F.    Lonckopkorui  Grm. 

m.  336^  653,  688.  IV.  404. 
— —  bellicosus  iii.  327,  540. 

—  Belzebul  iii.  3 10. 

camifex  iii.  395, 540.  iv.  409, 

—  Faunus  iii.  398. 
— ^  festivus  iiL  566, 

floriger  iii.  396.  iv.  409. 

— —  igneus  iv.  409. 
Eirhn  iv.  409. 

—  Mimas  iv,  299. 

splendidiilus  iii.  397.  iv.  409. 


Phamaos  Vindcx  iv.  409. 
Phbnoodbs  Hff.  Ltr.  Lampyru  OL 

F.  iii.  391,  439,  514. 
Phileurus  Ltr.  ScttnAtEtu  L.  Geo- 

irupet  F.  iii.  689. 
Philonthds  Lcb.   Sti^byliniis  L. 

F.  Grv.  Ltr.  Mm. 
»neii8  iv.  999. 

—  fuBcipes  iv.  147. 
— —  laminatus  iii.  339. 

. micans  iv.  147. 

politus  iv.  999. 

—  splendens  iiL  S89. 

suaveolens  iv.  147. 

Phloiotribus  Ltr.  Dermetiet  L. 

HtflewuuF.  Scofytus Oil 2SS. 
Phoberus  M*L.Ltr.  Scarab<ttuL, 
TVor  F.  iii.  445,  596. 

—  horridas  iv.  985. 
Pholidotos  M^'L.  Ltr.  LuemmtL, 

F.  iiL  314. 

lepidoras  iii.  431. 

Phyllopertha Kby.  ScarebieutL, 

Mm.   MelolontbaF.  AnuopRei 

Mg.  Ltr.  i.  196. 

—  Horticola  i.  907.  in.  690.  iv. 
40. 

PiMEUA  F.  Ltr.  TeneMo  L.  iL  387. 
iii.  596.  iv.  514. 

—  muricata  iv.  981. 
PissoDEs  Grm.  Scb.    CurcuUo  L« 

Mm.    Rhynch4gnui  Q.  F.    Pb- 

sodet  DeJ.  Liperas. 

Pini  (Liparut)  iiL  931. 

Plattnus  Bn.  Ltr.  Candnu  L.  F. 

Mm.    Harpalus  Qyl  in.  520. 
Platypus  Hst.  Ltr.  Dermesies  L. 

Bostrichut  Hlw.  F.    Ipt  DeG. 

Scolyiut  CM.  L  935.  iiL  517.  iv. 

571. 
Plectropds  Kbv.   CuretUio  L.  F. 

Leptocenu SAi.Ltr.  Nmmaciut 

Mg.?  2%iaeite* Grm. Pin. 659. 
P(EciLas  Bn.  Ltr.   CaraiMt  L.  F. 

Mm.  Platyma  Stm.  Harpahis. 

—  asiireus  iv.  937. 

—  cupreus  iv.  567. 
PoLYDRosusSdi.  PoMmtUiOmu 

\At,   Curculio  L.  F.  Mm.   Dor 
sciilut  Mg.  Bracbyrinus  Bib. 
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PoLYDROsus  Cnides  iv.  289. 

oblongus  i.  199. 

Priocera  Kby.  Ltr.  Attelahui  L. 

TiUut  F.  ill.  386,  510,  692. 

yariegata  ii.  323. 

PaioNusF.Ltr.  Cerambyxh.^Am. 

L  235.  ill.  432. 

—  cerviconus  i.  303.  iu.  34, 314. 

—  cinnaroomeus  HL  597. 

— —  coriareus  L  212,  302.  ii.  387. 

iii.  34. 
~  damicornis  i.  302.  iii.  332. 
— —  depsarius  vr.  496. 

—  ^iganteus  L  236. 

—  imbiicornis  iiL  513,  518. 

—  Hneatus  iii.  543. 
maxiliosus  iv.  281. 

'         octangularis  iii.  431. 

—  scabricornis  iv.  290. 
Procrustes  Biv  Ltr.  DeJ.    Ca- 

rabus  L.  F. 

—  coriaceus  iv.  579. 
PsAMMooius  Gyl.    ScarabtBus  L. 

Mm.    lot  Mm.    Aphodiut  F. 

Psammobiut  Ltr.  i.  255. 
PsELAPHus  Hst  Ltr.  Lch.  Dny.  Sia^ 

phylmut  L.  Mm.  AtUhhus  F.  iL 

303. 
Pterostich  us  Bo.  Ltr.  Carabus  L. 

F.  Mm.  iiL  667. 
PtiLiNus  Off.  F.  Ltr.    PHnus  L. 

Mm.  Anoiium  U.  Serrocemt  Kg. 

L237. 
PViMUS  L.  &c.  i.  384.  iii.  443,  512. 

—  Fur  i.  234,  240,  386. 

—  ^rmanus  iv.  526. 

—  unperialis  i.  10.  iv.  526. 
■         Lichenum  in.  307. 

—  ovatus  iii.  307. 

—  rubeiltit  (Anobium)  i.  232. 

—  simiiis  iii.  307. 

testaceus  iii.  307. 

Ptohaphila  Kby.    Silplia  L.  F. 

Ltr.  Shr. 
— —  lacrymosa  iv.  281. 
Pttchoderes  Scb.    Ceramhyx  L. 

Lamia  F.  Ltr.  iii.  318. 
Pyoolahpis  Kby.  Lampyris  L.  F. 

Ltr.  iii.  534. 

—  italica  ii.  406,  420. 


Pyrochroa  Gff.  F.  Ltr.  Mm.  Can^ 

thariih,   Lampyris  L.  iv.  343. 
— —  coccinea  iv.  288. 
RAM2nva{Rha7nphus)'CL  Ltr.  Sch. 

CurcuUo  L.  Mm.  Rhynchanus  F. 

ii.  310.  iii.  499. 
Rhagium  F.  Ltr.  Lch.  Lepiura  L. 

Mm.  Hargtum  Lch.  L  235. 

fasdatum  iii.  143. 

Inquisitor  {Hargmm)  ii.  435. 

meridianum  iii.  300. 

—  mordax  iL  435. 

Rhina  Ltr. Sch.  CStrcvRoL.  lAxut 

F. 

barbirostris  iii.  431,  499. 

Rhinobatus  DeJ.     Curculio  L. 

lAxut  F.  Ltr.  Rhtnocyllut  Grm. 

Sch. 
«— -  antiodonta]gicu8  L  314. 
Rhinosimus  Ltr.  Ctcrctt/io  L.  Mm. 

Anthribia  F.  Salpingui  IL 
— —  ruficollis  L  235. 
Rhipicera  Ltr.  Pofytomus  Dn.  iii. 

510,  520,  692. 

marginata  iiL  319,  518. 

Rhipiphorus  Be.  F.  Ltr.  MordeUa 

L.  Mm.  iii.  364,  443,  686. 
RHYNCiLfiNUS  F.  Curculio  L.  Pee- 

cilmaGrm,  Zygops  Sch,  Eccop- 

tut  DeJ.  Ltr.  m.  690. 
— — '  Strix  iii.  328. 
Rhynchites  Hst.  Sch,  Ltr.    (7i«r- 

cuUo  L.  Mm.  Attdabut  F.  ilfe- 

ckorit  Bib.  Rhinotnacer  Gff.  CL 

L  7,  202. 

—  AUiarise  L  196.  iii.  77. 

—  Bacchus  L  198,  204.  iii.  76. 
iv.  517. 

—  Betuls  iii.^  332. 

— —  Populi  L  212.  iiL  329. 

—  spinifex  iii.  599. 

RuTELA  Ltr.  M'L.   Scarabcnu  L. 

Melohntha  F.  Cetonia  F.  iii.  68 1 . 

iv.  508. 
Ryssonotus  M'L.   Lucanus  L.  F. 

Kby.  Ltr.  iii.  502,  666, 

nebulosus  iiL  314,  431. 

Sagra  F.  Ltr.   Alumus  Oi.    7V- 

nebrio  Slz.  ii.  310.  iii.  364. 

—  purpurea  iiL  482. 

2  T  2 
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Sapjbrda  F.  Ltr.  Cerambyx  L.  Mm. 
u  235.  iii.  518. 

—  fasciculata  iii.  531. 

hirsuticornis  iii.  521. 

hirtipes  iii.  331,  659,  674. 

—  prseusta  iii.  497. 

—  pluinigcra  iii.  521. 

—  scopulicornis  iii.  521. 
Sabrotrium  F.  Ltr.  Hu^  L.  Mm. 
-*—  muticum  iii.  521. 
ScARA&sus  M'L.  L.      Ateuchut 

Web.  F.  Ltr.  i.  255.    iii.  337, 
420,  497,  658. 

—  bimucronatus  >  Euchirus  iii. 
-^^— longmanui     S      331,673. 

—  sacer  L  351.  iv.  408. 

variolosus  iv.  278. 

ScARiTEs  F.  Ltr.  DeJ.  TenebrioL, 

AUelabus  DeJ.  ii.  361.  iv.  505. 
ScAURus  F.    Tenebrio  L.  iii.  488, 

668. 
ScHizoRHiNA  Kby.  Scarabatti  L. 

Cetonia  F.  Kby.  Ltr.  iv.  508. 

—  atropunctata  iii.  478. 

—  Australasiae  iv.  294. 

—  Brownii  iii.  478. 
SciRTES  11.   Scyrtes  Ltr.    Chryto- 

mela  L.  Mm.    Cyphon  Pk.  F. 

AUica  Mil.  i.  87. 
ScoLYTus  Gf^,  Ltr.   Demiestes  L. 

HylesinusF.  IpsMm,  EkkoptO' 

gtuler  Hst.  i.  125.  iii.  443,  708. 

Destructor  i.  212.  iii.  711. 

pygmaeus  iii.  711. 

ScoTiNus  Kby.  Ltr.    Tenebrio  L. 

iv.  508. 
Serica  M'^L.    Scarabcstu  L.  Mm. 

Meklontha  F.     Omaloplia  Mg. 

Ltr. 

—  brunnea  iv.  292. 
——  Ruricola  iv.  292. 
Serropalpus  Hel.  01.  Ltr.    Dir- 

c€eaF.  Mordella  SluL,  Cantharu 

Gml.  iv.  206. 
SiAGONiuM  Kby.  Stapht/lmtu  L.  F. 

Oxytelui  Grv.  Prognathtts  Ltr. 
— ^  quadricorne  iiL  314. 
SiLPHA  L.  F.  Ltr.  Mm.  Peltii  Gff. 

Oiceoptoma  Lcli.  i.  257.  ii.  239, 

244.  iii.  658. 


SiLPHA  lappomca  i.  289. 
opaca  iv.  293. 

—  recta  iv.  280. 

thoracica    {Oiceoptomd)    & 

230. 
SiNODENDRUM  F.  LtT.  ScoftA^sm 

L.  Lucanus  Mm.  Ptinus  Mm. 

cylindricum  iv.  277. 

pusillum  i.  232. 

Sisyphus  Ltr.  M^'L.  Scarobant  L. 

Ateuchus  Web.  F.  CoprisGfLl 

255. 
SiTARis  Ltr.  KecydaUs  L.  F.  Mm. 

Cantharis  Gffi 

humeralis  iv.  269,  342. 

SiTONA  Grm.  Sch.  Ltr.    CurcuBo 

L.  F.  Mm.  Brachyrinuft  Bib. 

—  diffinis  iv.  287. 

lineata  i.  191. 

tibialis  i.  191. 

Sphjeridium  F.  Ltr.  DermesUtU, 

Mm.  i.  255,  259.  iii.  673. 

dytitcoides  iv.  567. 

glabratum  iv.  567. 

Spheniscds  Kby.  Ltr.  iiL  565. 
Sphodrcs  Cl.  Ltr.    Carabus  L.  F. 

Mm. 

—  leucoplltbalmus  iii.  331.  iv. 
301. 

Spondyus  F.  Ltr.    AUehbtu  L. 

Cerambyx  DgG,  iv.  335. 
Staphylinus  L.  &c.  ii.  283,  302, 

318.  iii.  437. 
-— *-  hybridus  iii.  598. 
— —  murinus  iii.  598. 
Stenocorus  Gff.  F.    Cerambyx  L. 

Ltr.  Mm.  i.  235.  iii.  514,  599. 

Putator  rApocoptona)iiLs  I S. 

Stekus  Ltr.  F.  Grv.  Stapkylhttu 

L.  Mm.  Pcederut  Ol.  iii.  452.  iv. 

317. 
Stomis  CI.  Ltr.   Carabus  L.  F.  iiL 

453. 
Str  A  TEG  us  Kby.  Scarabauslt.lAr, 

Geotrupes  F.  Dynastes  M*L. 

Aloeus  iii.  298,  327. 

Antaeus  iiL  298,  327. 

Adas  iii.  327. 

Endymion  iiL  327, 

•^—  Sypnax  iv.  349. 
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Strategus  Titanus  iii.  308,  327. 
Sylvan  us  Ltr.    Dermestes  L.  F. 

Ipt  OI.    Corticaria  Mm.    Cofy- 

dium  Pk. 

—  fruroentaiius  i.  230. 
SynchitaHIw.  LyctusF.  Mono' 

toma  Hst.  Corticaria  Mm. 

Juglandis  iL  228. 

TACHiNusGrv.Ltr.  Staphyltnuth, 

Mm.  Oxyporui  F.  i.  255. 
Tachtporus  Grv.  Ltr.  Stapht/Unut 

L.  Mm.   Oxyportu  F.  L  255. 
Tanysphorus  Grra.  Sch.  Ltr.  Cur^ 

cttUo  L.  RhyncfuBHus  F.  iv.  69. 

—  Lemnae  iv.  513. 
Telefhorus  Shf.  Ltr.  Cantharit  L. 

F.  Mm.    Cicindela  Gff.  i.  271. 
iii.  166,658. 
fuscus  i.  271.  iL  415. 

—  lividus  ii.  308. 
Tenebrio  L.  F.  Ltr.  Mm.    Upis 

Hst. 

—  Gigas  ill.  33. 

—  Molitor  i.  134,  227.  iii.  141, 
329. 

Tetraonyx  Ltr.  ApalusF,\v.  508. 
Tetraopes  Sch.  Ltr.  Ceravnhyx  L. 

Lama  F.  Tetrops  Kby.  iii.  499. 

Tomator  {Lamia)  iii.  497. 

Thanasimus Ltr.  Attelabuth,  Cle- 

ru$  Gff.  F.  Mm.    CterMes  Shf. 

iv.  267. 
■  formicarius  iii.  682. 
Thylacites  Grm.  Sch.  Ltr.  Cur- 

culio  L.  F.  Mm.  iv.  268. 
maritimus  (CurcuUo).  Plate 

XV.  Fig.  4. 

—  scabriculus  ii.  216. 
setosus  iv.  285. 

TiLLus  Ol.  Ltr.  Mm.    Chrytomela 

L.    a(?rti*  F.  iii.  447. 
TiMARCHA  M^.    Chrytomela  L.  F. 

Ltr.  Mm.  iii.  386,  691. 
tenebricosa  ii.  244,  317.  iv. 

223. 
ToMicusLtr.  Dermettesh.  Bosiri- 

chtuF.  IpsDeG.  Mm.  Scoiyius 

Oi.  i.  235. 
Trachyoeres  Sch.   Cerambyx  L. 

F.  Prionut  Ltr.? 


Trachyderes  dimidiatut  iii.  543. 
succiDctus  iii.  543. 

—  thoracicus  iii.  667. 
Trechus  Ci.  Ltr.   Carabui  L.  F. 

Mm.  iv.  321. 
Trichius  F.  Ltr.'   Scarabaut  L. 

Mm.   Cetoma  Ol. 

Delta  i.  10.  iii.  685. 

Eremita  iv.  147. 

fasciatus  iv.  284. 

Trichopteryx  Kby.     Dermestei 

DeG:  Silpha  Mm.    Scapkidium 

Gyi.  LatndiusHst.  PHKumShu. 

iii.  41. 

atoraarius  iii.  40. 

TROGOfliTAF.Ltr.  TenebrioL.Mm, 

Platycena  Gff.  iii.  4^3. 

caraboides  i.  172,  228. 

— —  mauritanica  iii.  142.  iv.  267. 
Trox  F.  Ltr.   Scarabisui  L.  Mm. 

Silpha  L.  i.  8.  iii.  521. 

arenosuB  iv.  285» 

lutosus  iv.  282. 

sabulosus  iL  237,  386. 

—  suberosus  iii.  674. 
Tylostagmus  Kby.   Cerambyx  L. 

Ltr.  Stenocorus  Gff  F. 
■         bimaculatus  iv.  266. 

—  qiiadriroaculatus  i?.  301. 
Xyloborus  Kby.  Cerambyx  h.  Pri- 

onu8  F.  Ltr.  Kby.  iii.  543. 
Zabrus  CI.  Bd.  Ltr.  Carabm  L.  F. 

Mm.  iii.  676. 
gibbus  i.  168. 

Order  ii.  STREPSIPTEEIA.  iv. 

378. 

Stylops  Kby.  Ltr.  ii.  323.  iv.  216, 

517. 
Xenos  Rss.  Kby.  ii.  323.  iii.  495, 

501.  iv.  216. 

—  Peckii  iii.  590. 


Order  iii.  DERMAPTERA.  iv. 
379. 

Forficula  L.  &c.  ii.  346.  iii.  34. 
—  auricularia  iii.  340. 
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Labia  Lcb.  Forficula  L.  F.  Mm. 
Ltr.? 

minor  iii.  341.  iv.  527. 

LABiouBALch.  ForficulaLJ«'.LtrJ> 
gigaotea  ii.  234.  iu.  34. 

Order  W.  ORTHOPTEEIA.  iv. 
379. 

AcaiDA  Kby.  Gryitut  (Tettigonia) 
L.  Locusta  GC  F.  Ltr.  Cono- 
cephalus  Thn.  Lcb.  ii  310,  325, 
395.  iii.  396»  585. 

varia  iv.  271,  580. 

—  verrucivora  ii.  427.  iv.  263. 
— *»  viridissima  i.  305.  iii.  35.  iv. 

158,  237,  244. 

AcEYDiuM  Gffl  F.  GiyUut  (EuIIa) 

L.  Tetrix  Ltr.  ii.  310,  326,  360. 

iv.  423. 
Blatta  L.  F.  Ltr.     DktyopUra 

Order  Lch.  i.  263.  iii.  69,  168, 

518,  558.  iv.  223. 
-*—  Aroericana  ii.  324. 

capensis  ii.  324. 

— — —  germanica  i.  242.  ii.  326. 
gigantea  i.  242.  ii  324,  380. 

iii.  34,  72. 

—  lapponica  i.  229. 
— -^  Maderse  ii.  324. 
Mouffeti  iL  325. 

— —  orientalis  i,  242.  ii.  239, 324. 

—  Petiveriana  ii.  324.  iii.  604, 
610. 

^—  picta  iii.  608. 
■   '^  viridis  iii,  604. 
CoNocEPHALus       (Conocephala) 

Thn.  Lch.  &n^/;^  (Tettigonia) 

L.  Locusta  Gff:  F.  Ltr.  iii.  396, 

678. 
— ^  erosuB  iii.  607. 
EMPU8All.Ltr.  ikfan^if  L.F.iii.484. 
--^-  gongyloides  iiL  536,  667. 

macroptera  iiL  667. 

pauperata  iii.  668. 

Geyllotalpa  Ltr.  Oryllui(Ache- 

ta)  L.  Acheta  F.  ii.  254.  iii.  39, 

543,  584,  678. 

—  vulgaris  i.  193.  ii.  347,  362, 
394,416.  ill.  35. 


GaYLLosGffLtr.  ChyOusiAtheitL) 

L.  Acheta  F.  i.  23.  ii.  326.  iiL 

684.  iv.  428,  571. 
campestris  L  279.  iLS47, 362, 

393.  iiL  673. 
domesticus  L  242.  iL  347,  862, 

392.  iiL  673. 

—  monstroBUS  iii.  48,  635,  678. 

umbraculatus  iiL  3 1 2.  iv.  3 1 6. 

Locusta  Lch.  Grryllus  (Locusta)  L. 

F.    Acrydium  GS.  Ltr.  i.  9,  215. 

iL  325,  394.  iii.  301,  669,  703. 

carinata  iii.  648. 

~  cristata  iii.  648. 

Dux  iiL  35,  397,  540. 

italica  n.  14. 

—  migratoria  L  219.  iL  16,  396. 
— —  morbillosa  iii.  707.  iv.  58a 
— —  perspicUiata  iv.566.(Acrida?) 
tatarica  i.  220. 

Mantis  L.  &c.  L  9,  275,  278.  iii. 

70.  iv.  571. 
— -  fausta  i.  279. 

precaria  iii.  607. 

religiosa  i.  278.  iii.  343. 

sinuata  iiL  609. 

strumaria  iiL  536,  607. 

Mantisfa  II.  Ltr.  J^oAMfiaL^Scp. 

Mantis  F.  ii.  347. 

pagana  iL  305. 

Myemecophilus  Sv.?  Ltr.  Biatia 

Fnz.  SpJuBrium  Chr. 
-~  Acervorum  iii.  41. 
Phasma  Ltn.  F.  Ltr.   Mantis  L. 

Spectrum  Stl.  L  9.  iL  217.  iii.  505^ 

678,  70S. 

dilatatum  iiL  41, 90. 

flabelliforme  iii.  667. 

—  Gigas  iiL  34,  607. 
'.       Utan  iii.  34. 

Phyluum  II.  Ltr.  Mantis  L.  F. 
Fhasma  Ltn.  SjpectrumS^ 

sicdfblium  iL  218.  iiL  667. 

Pnbumora  Thn.  Ltr.  Gryllus  L.  F. 
Gryllus  (Locustse)  Stl.  iL  391. 
iv.  506. 

PaoscopiALtr.?  Gryliush.  Tnus 
aUs¥.  PAaww  Stl.  iv.  316. 

Pteeophylla  Kby.  Gn/Sus  (Tet- 
tigonia) L.  Locusta  r .  Stl.   Co- 
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noeephalut   Thn.    ii.   918.   B, 
619. 
Ptskophtlla  camellifolia  iL  S18. 

—  citrifoiia  iL  218. 

laurifolia  ii  218.  iii  373, 619. 

royrtifblia  iL  218. 

—  oceUata  iii.  648. 

—  salvifolia  iL  218. 

—  trapeziformis  iii.  607. 
ScAPHUEA  Kby.  Ltr.   Oiyllus  L. 

Vigoreii  iv.  159. 

TluoACTYLUs  Ol.  Ltr.    Gryllus  L. 

Acketa  Cqt.  Xya  IL  Chr.  ii.  310. 
iii.  678. 

—  paradoxus  iii.  48. 
Tbuxalis  (Troxaliis)  P.  Ltr.  Gtyt- 

/«#(Acrida)L.  GiyUus{Locust») 
8tL  Acrydium  DeO.  ii.  310,  324. 

Order  v.   NEUROPTEEIA.  iv. 

380. 

JSsHNxF.Ltr.  Libeilulalu  ^tcAna 
IL  Chr.  ii.  291,  851.  iii.  703.  iv, 
224. 

— -  grandb  iii.  128. 
' viatica  iL  351.  iii.  454,  563. 

AoRiON  F.  Ltr.  lAbelluia  L.  ii.lo, 
351.  iii.  170. 

—  lineare  iii.  36. 

Puella  iiL  293.  iv.  91. 

Anax  Lch.   LibeUuh  L.   JBikna 

F.  Ltr. 
-— —  Imperator  L  27  7.  ii.s  5 1  .iii.S6. 
AscALAPHUs F. Ltr.  MyrmeleonL. 

LibeihUUi  Shi,  Pi^n^  Sep.  iiL 

497,  649.  iv.  416. 

italicus  iiL  620. 

Athopos  Lch.    Termes  L.  Pftocut 

Ltr.F.  PedkukuQfL 

pukatoria  iL  379.  iv.  427. 

BoREusLtr.  Pa$iorpaL,F,  Gryl- 
lus Pnz.  iv.  480. 
CALBPTsaYX  Lch.     lAMlula  L. 

Agrion  F.  Ltr. 

Virgo  (Agrion)  iii.  128,  308. 

Crauuodbs  Ltr.    Hemerobku  L. 

SembUt  F.  iv.  480. 
Chrtsopa  Lch.  Hemerobius  L.  F. 

Ltr.  iii.  96. 


Chrtsopa  Perla  ii.  240.  iii.  94, 

297. 
Cordulia  Lch.    Libellula  L.  F. 

Ltr. 

senea  iii.  128.  iv.  580. 

CoRYDALis    Ltr.     Corydalut  PB. 

Rt^fkidia  L.  Hcmerolmu  F.  iiL 

412,  507. 

—  comuta  iii.  36. 
Efhembra  L.  &c,  i.  66y  389.  iL  5, 

365.  iii.  67,  203,  295,  498.  iv. 
57,  571. 

diptera  (C/otfOM,  Lch.)  iiL  325, 

591. 

—  fu8co*grisea  iv.  58. 

—  vespertina  iv.  58. 

——  valgata  ii.  368.  iv.  58,  94. 
HembrobiubL.  &c.  1.  264.  ii. 432. 
iii.  154,437,495. 

chrytops  ii.  256. 

LiBBLLUlJL  L.  &c.  iL  292,  351. 

-—  depressa  iiL  127,  302, 
Myrmeubon  L.  F.  Ltr.  Eurmioaieo 

Qtt,  L  267,  425.  iL  287.  iii.  154, 

229,  437.  iv.  128. 
— >—  Forroicaleo  L  481. 

libelluloides  iiL  86. 

Nemoftxra  Ltr.    Panorpa  L.  F. 

iii.  642. 
Nymphes  Lch.  Ltr.  iii.  693. 
OsMYLus  Ltr.    Hemerdbwt  L.  F. 

iii.  629. 
Panorpa  L.  &c.  iiL  27,  170,  340. 

communis  i.  274.  ii.  253. 

Perla  Grff.  Ltr.     Phrygtmea  L. 

Semblu  F.  iii.  507,  563.  iv.  388. 
-— *  btcaudata  iiL  69. 
Psocus  Ltr.  Hemerobius  L.  Pkry- 

ganea  Gff.    Ptylia  Off.  iii.  27, 

519. 
Raphidia  L.  &c.  iiL  108,  525. 

—  ophiopsb  i.  11. 
SiALisLtr.   HemeroUmL,    Sem- 

blis  F.  ii.  S92.  iiL  5S9.  br.  93. 
-— —  lutaria  i.  282.  iv.  58. 
Termes  L.  &c  i.  244^  807,  506. 

iL  31.  iv.  571. 

Arbonim  i.  507. 

atrox  L  506. 

bellicosiis  t.  245.  ii.  42. 
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Tbbmbs  Dettruotor  i.  507. 

—  fetalis  1. 245»  507.  iiL  89«  300. 
— -  ludfugus  ti.  43. 

—  mordax  i.  506. 
— -  Viarum  iL  4S. 

Order  vi.  HYMENOPTERA.iy. 

382. 

AcANTHOPus  K^.  Ltr.     Apu  L. 

Xylocopa  F.  iiL  306,  334,  680. 
Allantus  Jur.  Lch.    Tenthredo 

L.  F.  Ltr.  StF. 
-^—  marginalis  i.  386. 

—  ovatus  iii.  188. 

—  Scrophulariss  ii.  225. 
Alohyia  rnz.  Ltr.  Ichneumon  L. 

Jur.    CrtfptutY, 
Debellator  i.  269. 

—  Stercorator  i.  269. 
Alysia  Ltr.  Ichneumon  L.  Cryp- 

Cechenus  11. 

—  Manducator  i.  269.  iv.  222. 
Am MopuiLA  Kby.  Ltr.  Sf^x  L.  F. 

Pepsu  F.  ii.  363.  iiL  305,  702. 

cyanea  iL  380. 

-^—  vulgaris  i.  263,  346. 
Andbena  F.  Ltr.  Jur.     Apii  L. 

MeUtta  (••  c.)  Kby.    Nomada 

Sep.  ii.  240.  iil.  305,  317»  624. 

iv»  216. 

—  cineraria  iiL  638. 

— ^  hsemorrhoidalis  iii.  303,  308. 

—  tpinigera  i.  1 1 .  ii.  259.  iii.  433. 
Anthidiuh  F.  Ltr.  Apis  L.  (♦•  c. 

2.  /S.)  Kby.  Ani/wphora  II.  Me* 

gatMe  Spn«   Trachusa  Jur. 
— —  manicatum  L  435.  iii.  315. 
ANTHOPHoaA  Ltr.  Apis  L.  (**  d.  2. 

«.)Kby.  MegUlaF,  Latius  Jur. 

L  238.  iii.  305. 

—  pilipes  iv.  286. 

—  retusa  iiL  303,  505,  659. 
Apis  L.  F.  Ltr.  (•*  e.  l.)  Kby.  L 

238.  iiL  421,  438,  658,  678. 

—  acraensis  L  331. 

—  Adansonii  i.  331. 
&sciata  L  331. 

—  mdica  L  331. 


Apis  laboriosa  L  331 . 

—  ligustica  L  330, 

mellifica  L  331 ,  376,  481.  i. 

119. 

~  unicolor  i.  331. 

Athalia  Lch.  Ltr.  StF.  Ten- 
thredo L.  Hylatoma  F.  ABa^ 
tusJuT. 

Centifolis  ii.  lO. 

Atta  F.  Formica  L.  Mynmea  Spn. 
iii.  489. 

AuLACus  Jur.  Ltr.  Icknevmon  L. 
iii.  631. 

Bbmbex F.  Ltr.  Apu  L.  Fetpa^i. 
ii.  221. 

—  rostrata  i.  262, 388.  ii.  231. 
BoMBus  Ltr.  F.    Apis  L.  (♦•  c.  2.) 

Kby.  Brenuuiut,  PtiU^puiE%.7 
L  378.  iii.  315.  iv.  501,  522. 
alpinus  iv.  498. 

—  arctictre  iv.  498. 

—  lapidarius  i.  498. 

—  lapponicus  iv.  498. 

■  ■  ■     Muscorum  i.  498.  n.  470. 
Raiellus  n.  221. 

—  Sylvarum  ii.  114. 

—  terrestris  L  498.  ii.  264^ 
Bracon  Jur. F.  Ltr.  I<^memm<mh, 

iii.  631. 
Cbntbis  F.  Ltr.  Apu  L.  Megjlk 

II.    Latitat  Jar.    Traekusa  Kg, 

Hemina  IsAi  iii.  305. 
CEPHUsLtr.F.    SirexL,    A^ahu 

Kg.  Traehtius  Jur.  iiL  517.  iv. 

515. 
CsBATiNA  Ltr.  Jur.  Apu  L.  (•*  d. 

2.«.)Kby.  MegiUaY.'mk.m. 

303. 

—  albilabris  L  438. 
CERCERisLtr.  SpkexL.  PMlaMm 

F.Jur.   VespaCX.  BaitiexRsL 
ii.  363.  iv.  5.18. 

—  auritus  i.  387. 

Chalcis  F.  Ltr.  SpherU  Fetpm 
L.  ii.  311,352.  uL  673. 

— *^'8ispes  iii.  626. 

Chblonus  Jur.  Ltr.  Idkntumom  U 
F.  iii.  631,702. 

Cheijobtoica  Ltr.  Apis  L.  (**  c.  2. 
y.)Kby.  AfUkophmraF,  HyUtus 
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F. 

517. 


Trackuia  Jur.  i.  SS8.  it. 


CusLOBTOKA  maxillosa  {florittm" 

ms)  i.  356.  iL  S59.  lii.  317,  919, 

338. 
Chlorion  Ltr.  F.    Sphex  L.  Cst. 

Pepsis  11.  Amptdex  Jur.  iii.  54  7, 

573. 
Chrtsis  L.  &c.  i.  445.  ii.  221,  S3]. 

in.  477,  547,  631.  iv.  163. 

—  dentata'  i.  262. 
^—  ignita  iii.  702. 

CiMBEX  01.  F.  Ltr.  StF. JLch.  Ten- 
thredo  L.  Jur.  Crabro  GfL  Cla- 
fvflSorta  Lam.  ^^Lch.  Amatis 
Lch.  iii.  322,  675.  iv.  270. 

—  axillaris  iii.  519. 

—  femorata  iii.  699. 

laeta  (Amasis)  iii.  519. 

— ^  lutea  ii.  248,  328. 
mammifera  iii.  561. 

—  nitens  i4^)  '**•  187. 

—  sericea  (AHa)  iii  583. 
Clatellaria  Lam.  Lch.  Tenthre- 

doL.  Jur.   Cimbex OlLtr.StF. 

—  AmeriiMB  iv.  112. 
Cleptbs  Ltr.  F.  Jur.    Sphex  L. 

Vetpa  Gff,  Ichneumon  Rsb.  Chri^ 
siiOL  iv.  361; 

CcEuoxTs  Ltr.  Apis  L.  (••  c.  1. «.) 
Kby.  Anihophora  F.  M^achUe 
Wik.  TrachusaJwr.  Anthidhm 
Paz.   Heriades  Spn.  iii.  502. 

conica  iiL  337.  iv.  273. 

CoLLETES  Ltr.  Apii  L.  Andrena 
F.  Jur.  HyUeut  Cuv.  Mditta 
(♦a.) Kby.  .BDorftaPnz.iii.8l4. 

—  fodiens  L  434. 

—  sucdncta  i.  434.  • 
Cbarro  F.  Jur.  Ltr.     Sphex  L. 

Vespa  L.  i.  238.  ii.  863.  iiL  477. 
— —  clypeatus  iv.  338. 
cnbrarius  iii.  333,  337. 

—  U.  flavum  ii.  240. 

—  scutatus  iv.  338. 
Crocisa  Jur.  Ltr.   Apu  L.  (**  a.) 

Kby.  'Melecta  F.   Nomada  Rss. 
Thyreus  Pnz.  iii.  556. 
Cryptocerus  Ltr.      Formica  L. 
Monica  Jur.  iii.  594,  705. 


CRYPTusF.Ltr.  lohneumonh. Jur, 
ii.  314.  iv.  220. 

—  coinpunctor  iv.  230. 
•— ^  hemipterus  iii.  598. 
Cynips  L.  Jur.  Ltr.  J^iplolepit  QfF, 

i.  211,  309,  446.  iv.  162,  225. 

apterus  iii.  591.  iv.  273. 

erythrocephalus  iii.  631. 

Psenes  L  299. 

-— ^  Quercus  inferus  ii.  278. 
Quercus  Ramuli  iv.  147. 

—  Rosas  iv.  148. 

—  Rubi  iii;  631. 

Scriptorum  L  318. 

Dasypoda  Ltr.    ApU  L.    MegUia 

F.  Andrena  Rss.  MeHtta  {•*€.) 
Kby.   Trachuaa  Jur.  iii.  305. 

DiAPRiA  Ltr.  Ichneumon  L.  Chal- 
ets F.  CynipsGff,  Chri/sufRss. 
Psilus  Jur. 

purpurascens  iii.  710. 

Dinetus  Jur.  Ltr.  t^hex  L.  Shf. 
PompUusF.  CVodro  Rss.  iii.  3 17. 

DoLERUs  Jur.  Ltr.  Tenthredo  L.  F. 
StF. 

—  Cerasi  iii.  140,  155,  182. 
Dorylus  F.  Jur.  Ltr.    Mutilla  L. 

iii.  508,  550. 
EpBOLDsLtr.F.  ApisL.(«»b.)Kby. 
■         variegatus  ii.  259. 
Epicbaris  Kg.  Ltr.    Apis  L.  Ol. 

Xylocopa  F.'  Bombus  11.  iii.  305. 
Epipona  Ltr.    Vespa  L.  F.  Jur. 

Oifynerus  Ltr. 
■■■■      spinipes  i.  263,  348.  iii.  318. 

iv.  225.  • 
EucERA  Sep.  F.  Ltr.    Apis  L  (•♦ 

d.  1.)  Kby.  Xronttf  Jur.  Trachusa 

Jur.  iii.  317,  523. 
— —  longicomis  iv.  S6S, 
EuoLOSBA  Ltr.  F.  Apis  L.  Centris 

F.  ^r^OTttt  Jur.  iii.  180,  334, 454. 
— -  cordata  iv.  506. 
— — -  turinaAiensis  iv.  506. 
EuLOPHUs  Gff.  Ltr.   Ichneumon  L. 

UiplolepisF.  CleptesF.  Cymps 

OL  Chalets  Lam.  iiL  320.  iv.  349. 
^— -  damicomis  iii.  304. 
EuMBNBs  Ltr.   Vespa  L.  F.   JSIyg- 

chium  Spn.   Pierocheiliu  Kg. 


eso 


U(D£X  OF  GBNERA  AND  SPXaBS. 


EuMsikBt  Parietam  i.  398. 

EvANiAF.Ltr.Jur.  SphejtL.  Ich- 
neumon DeG.  iii  531,  577,  701. 
iv.  MS,  571. 

FcENUB  F.  Ltr.  Jur.  I<Aneumon  L. 
iv.  871. 

-—  Jaculator  tv.  818. 

Fo&MlCA  L.  &C  L  8S4,  364,  476. 
iiL  91,  679.  IT.  571. 

— —  aethiops  L  480. 

— —  ftoaiifl  L  18S.  u,  840. 

— —  bnuinea  i.  478. 

bispinosa  i.  315. 

--■     cimicularia  iL  79.  iii.  ^^S. 

— —  flava  L  480.  11.  89. 

fcetida  iL  340. 

fuligincMa  L  480.  iL  97,  840. 

—  fusca  L  479.  ii.  68,  104.  ill. 
886. 

— —  herculanea  ii.  59,  71. 
ruia  L  891, 476.  ii.  50,  BS^  67, 

73,  93,  94,  96,  98,  103,  347.  i?. 

144. 
•— —  saccliariTora  L  184. 

—  sanguinea  ii.  71,  76,  81. 
Gybostoma  Kb^.     Ve»pa  L.  F. 

Cydostoma  iii.  631.  iy.  351. 

—  Gigag  111.  36. 

Hauctus  Wlk.  Ltr.  Apit  L.  Hv^ 
LeutF.  Mditta  (**  b.)  Kby.  m. 
318,418,703.  iy.  518. 

HsBiADEg  Spn.  Ltr.  Ajhs  L.  (**  c. 
8.y.)Kby.  AnthophoraY.  Tra-> 
€huta  Jur.  Anthidkan  Pnz.  i.  888. 

—  Campamilarum  iL  358.  in. 
339. 

Hylotqma  Ltr.  F.  StF.  Ten- 
thredo  L.  Cryphu  Jur.  iiL  338, 
631. 

Rosn  L 1 94.  iii.  76,  MS.  iy.  86. 

IcBNEtTMON  L.  &c.  (N.B.  Genera 
et  Subgenera  ab  aim  auctoribut 
nondumiotudetermmata,)  L  367, 
343.  iii.  351. 

—  amictorius  iy.  871. 

-»—  Aphidum  (Anomalon  Jur.)  ty« 

884. 
Atomoi  iiL  41.  iv.  880. 

—  Caniator  ii.  386. 
— —  Coccorum  iy.  334. 


IcHNnmoN  interens  iy.  880. 

—  Larvarum  m.  834. 
-— —  Musoamm  iy.  319. 

— —  Otmlonm  L  367.  iy.  88a 

penetrans  iy.  349. 

Pimdum  iiL  41.  iy.  8aa 

SirobilelkB  i.  356. 

Labidits  Jur.  Ltr.  MtUUla  L.  Do- 

lyAtfPF.iy.  508. 
Labba  F.  Jur.  Ltr.    Spkex  L.  L 

363.  iiL  506. 
Lsucospis  F.  Leucopsis  Jur.  Ltr. 

CynipsDeL.   Feipa  ^s.  iL  311. 

iiL  673,  708. 
LiTHiTBGA  Ltr.  ApUL,  CentruF. 

Dasyga  iiL  483. 
LopHTBos  Ltr.  Lch.  StF.     Ten- 

tbredoL.  ^lotomaF,  Pteronm 

Jur.  Ti.i»S, 
Larids  iiL  319,  331. 

—  Pini  ii.  345.  iiL  74. 
LYDAF.StF.  Tenthredel^   Pmt- 

pfalim  Ltr.  Cepkaleia  Jur.  iL  9SS. 
liL  178, 

—  erythrocephala  iiL  140. 
Lybops  II.  Ltr.  Sphex  L.  Larra  F. 

Jur.  LirisF.  Tach^sPia.  Am- 

drena  Rss.  iii.  506,  710. 
Masabis  F.  Ltr.  Vetpa  L.  iv.  508. 
MsGACRiLE  Ltr.  Apis  L.  (••  c  8. 

«.)Kby.   AnthophoraF.    X^ 

copa  F.    TVat^uta  Jur.  L  838. 

iii.  306,  337,  418.  iy.  538. 

—  centuncularis  L  194,  448.  iiL 
315. 

— —  drcumdncta  iy.  884. 

—  Lagopoda  (Apis)  iL  18S. 
— —  ligniseca  iiL  340. 

— ^  muraria  L  14,  438. 

WiUughbiella  L  448.  iiL  815. 

MsLECTALtr.  Apis  L.  (**  a.)  Kby. 

Centrit  F.     Crocua  Jur.     Syrn^ 

ntprpka  Kg.  iiL  305, 337, 5S6.  iv, 

517. 
Meupona  IL  Ltr.  Apis  L.  F.  TVi- 

gona  Jur.  iy.  510. 
MsLLXNusF.Ltr.  VespaL.  Sphe^ 

DeG.  i.  S€2. 

—  aryensis  L  358. 
tricinctus  iiL  687. 
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Mic&ooASTBa  Ltr.  Ichneumon  L. 
Jur.     Cryptus  F. 

—  globatus  i.  270. 

glomeratus  lii.  268. 

MisocAicpus  Ltr.      Ichneumon  L. 

Jur.    Diplolepii  F. 

Puparum  i.  267.  iv.  230. 

Mdtilla  L.  F.  Ltr.    S^hexDeG. 

Apis  Cst.  liL  548.  iv.  308. 
cocdnea  iL  252. 

—  europea  ii.  387,  iil  324. 
Myemica  Ltr.  Formica  L.  F.  Ma-* 

nica  Jur.  ii.  68.  iii.  679. 
^—  coeca  iii.  824, 

—  Coespitum  ii.  93. 
ommvora  i.  230,  273 

rubra  ii.  69,  88,  96,  441.  iii. 

324. 
Mybmecooes  Ltr.    Tiphia  F.  iiL 

479.  iv.  480. 
NEMATusJur.Ltr.  Lch.StF.  Ten- 

thredo  L.  F. 

capreae  i.  197. 

flavus  i.  198.  iiL  80. 

NoMADA  Sep.  F.  Ltr.     Apis  L. 

(•  b)  Kby.   Vespa  Gff.  iii.  502, 

624. 
-*—  Goodeniana  ii.  259.  iii.  549. 

—  ruficornis  iv.  566, 
GEcoDOKA  Ltr.  Formica L.  AitaF, 

iii.  678. 

cephalotesi.  123, 209.  ii.  101. 

Omalus  Jur.    Sphex  L.   Bethylui 

Ltr.  F.  Ceraphron  Pnz.  iii.  680. 
OpHioNF.Ltr.  IchneumonL,  AnO' 

malonJurAy,  271. 

luteum  i.  269.  iiL  95,  iv.  221. 

OsMiA  Pnz.  Ltr.    Apis  L.  (•  •  c. 

2. 1,)  Kby.    Anthophora  F.  Tra- 

chuM,  Jur. 
-~—  bicomis  L  440.  iiL  479. 

csrulescens  i.  440.  iiL  303. 

Papaveris  iMegachile)  L  15, 

52,  440. 
OxYBELusLtr.F.  Vetpah.  Sphex 

Shf.     Crabro  OL  iiL  631. 
— —  uniglumis  iiL  556, 
Panukous  Pnz.  Ltr.  Apis.  I^  (♦  a.) 

Kby.   DasypodaF,    Eriops  Kg. 

Trachusa  Jur.  iv.  514, 


PAaNOPCs  Ltr.  F.    Chryeis  L.  Jur. 

camea  L  262.  ii.  2Sl. 

Pelecinus  Ltr.  F.    Ichnewmn  L. 

polycerator  iii,  333. 

Pelop-«u»  Ltr.  F.   ^^  L,  Pep- 

its  IL    Sceiiphronl^  iii.  660. 

spirifex  i.  358, 

PspsiB  F.  Ltr.    Sphex  L.    Pmm. 

pilus  Jur,  iii.  318, 507>  643. 

—  argentata  L  8. 

—  fuscipennis  i,  8. 

Perga  Lch,  Ltr.  StF.  Tenihredo 
L.     Cimbex  OL  F.  iii.  559,  709, 

— •  Kirbii  iv.  46. 

Philanthus  F.  Ltr.  &}Ae;4r  L.  Fcf- 
pa  Off.  Crabro  Has.  Simbk- 
phUus  Jur.  L  263.  iii.  631. 

—  apivorus  i.  164. 
laetus  i.  387. 

PiHPLA  F.  Ltr.  Ichneumon  L.  Jur. 

iii.  702.  iv.  162. 
— —  Manifestator  i.  121,  356.  iv. 

217. 
PoLisTEs  Ltr.  F.  Vespa  L.  Jur.  iv. 

571. 

—  gallica  iv.  576, 

nidulaos  i,  16, 506, 

PoLYEBGus  Ltr.    Formica  L.  F. 

Hbr. 

rufescens  ii.  76. 

PoMPiLus  F.  Jur.  Ltr..     Sphex,  L. 

Ichneumon  GflT.    Cryptochahu. 

Pnz.  L  268.  iL  305.  iu.  547. 

HerosL  121, 

ocellatus  iiL  36. 

—  viaticus  L  121.  ii.  254. 
PoNEBA  Ltr.    Formica  L.  F.  iii. 

484, 679,  688. 

contracta  iiL  324. 

PmooTOTRUPES  Ltr.  Ichneumon,  L, 

Codrus  Jur,    Eriodorus  Wlk.  i. 

269.  iiL  630.  iv.  162. 
PaoNiEusLtr.    Sphex  L.  Ihyintu 

F.  Pepsis  PB.  F. 

caeruleus  L  263. 

Pbosopis  Jur.  F.  Apis  L,  Andrena 

OL  Vespa.  Rss.  Melitta  («  b.) 

Kby.    Hykeus  Ltr.  iv.  148. 

annulata  iv.  299. 

dilatata  iii.  322.  iv.  334. 
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Pbilus  Jiir.  lekneumonL,  ChalcisF. 

Diapria  Ltr.    Chrysitf  Rss.  ii. 

S52.  iii.  6S0. 
Ptertgophoeus  Kg.    Lch.  StF. 

TetUhredo  L.   Hylotoma  F.  Lo- 

phyrui  Ltr.     Pteromu  Jur. 

—  cinctusiii.  381. 

Saptoa  Ltr.    Apis  L.    Hellut  F. 

r^jpa  Gff.      Spkex  Vll.  iv.  517. 
Sakopoda  Ltr.  ApU  L.(**  d.  2. «,) 

Kby.    Heliopkila  Ks.  iii.  680. 
ScHizocEEA  Ltr.  7>nMrff<ioL.  Hy- 

lotoma  F.      Crypttu  Jur.  StF. 

Lch. 

■  furcata  (Hulotoma)  iii.  320. 
ScoLiAF.Ltr.  i^^jrL.  ^pwShk. 

Vetpa  Cat.  iii.  40,  SIS. 
— —  cyanipennis  iiL  S6, 
——  quadrimaculata  iL  226. 

Radula  iii.  642. 

SiREX  L.  F.     Urocerus  Gff.  Ltr. 

Ichneumon  IkG.  i.  237.  iiL  172, 

559. 

■  CameluB  i.  237. 

— -—  Gigas  i.  212,  238.  iii.  488. 

—  Juvencus  i.  212. 
^— -  Spectrum  i.  237. 
Sphscooes  Ltr.  SphexL.  ApisGffi 

ProapisDeQ.  KomadaF.  An- 
drena  Ol.  Dichroa  II.  Me^ 
liitaC*iL)  Kby.iii.312,314, 317. 
Sphex  L.  Ltr.  PepsU  F.  Ichnet^ 
mon  Gff.  L  349.  iii.  225,  660. 

—  pennsylvanica  i.  264. 
Steu8  Pnz.  Ltr.    Apis  L.  (•♦  c. 

1.  /3.)  Kby.  Megilla  F.  Antho- 
phora  II.  Trachttsa  Jvlt,  Gyro- 
droma  Kg. 

—  punctatissima  iv.  300. 
Stiomus  Jur.  Ltr.  Sphex  L.  Pem^ 

phredon  F.  iii.  305. 
Stilbuh  Spn.  Ltr.    Chtysis  L.  F. 

Jur.  iiL  561. 
Synagris  Ltr.  F.  Vespa  L.  iiL  338. 

comuta  iiL  314, 433. 

Systropha  IL  Ltr.    Apis  L.  Eu- 

cera  Sep.  Andrena  OL  HyUsus  F. 

AiUHdium  Pnz.  iii.  318. 
TSNTHREDO  L.  &c.  1. 1 73.  iii.  573. 

IT.  160. 


Tbktrredo  Ceran  L  197.  ti.  225. 

Pruni  iii.  1 79. 

Thynnus  F.  Ltr.  iv.  50S. 
Trioona  Jur.  Ltr.  ApisL.F.  Me- 

tipona  11.  iy.  510. 

Amalthea  i.  330. 

Trypoxylon  Ltr.  F.     Sphex  L. 

Apius  Jur.  iv.  517. 
Ve8PA  L.  &c.  L  372,  501.  ii.  106. 

Crabroiii.  431,  549. 

holsatica  i.  505. 

*—  pallida  iii.  508. 

vulgaris  L  501.  iL  327.  iv.  499, 

XiraYDRiA  Ltr. F.   Strexh,  Urtt- 

cerusJur.  Ifybonohu  Kg.  iLsos, 

iii.  549. 

Camelus  iSirex)  L  237. 

Xyela  Dn.  Ltr.  Cts. 

pusilla  iL  309.  iii.  450. 

Xylocopa  Ltr.  F.     Apis  L.  (♦•  d. 

2.  /S.)  Kby.    Bombus  F.  L  238. 

iiL  548,  648.  iv.  501. 
*—  antiguensis  iv.  50S. 

—  caffiiis  iv.  502. 
— -  iricolor  iv.  30a 

— —  latipes  iiL  306,  335. 

Nigrita  iiL  36. 

Teredo  iv.  503. 

violaceaL436.iL  517.ir.  502. 

SubclaMiL  HAUSTELLATA. 
iv.373. 

Order  vii.  HfiMlPTERA.  iv.S85. 

AcANTHiA  Ltr.  Cimex  (Coleo- 
ptrati  oblongi)  L.  Salda  F.  Ly- 
g9eu9. 

— —  littoralis  iv.  514. 

saltatoriaii.  312.  iv,  514. 

—  Zosterss  iv.  514, 
AcHiLus  Kby.  Ltr.     Cicada  (De- 

flexse)  L.  iv.  508. 
Aleyrudes  Ltr.   Phakena  (Tinea) 

L.   PhaUrna  Gff.  iiL  i  10,  498, 

518. 
— -Chelidonii  iiL  89,  154. 
Alydus  F.  Ltr.      dmex  (Spini- 

ped^)L. 

—  calcaratus  iii.  613. 
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Aphis  L.  &c.  L  175.  ii.  14,  87.  iii. 

63,  182-  iv.  166,  171. 
Abietis  i.  451.  m.  183,  465. 

—  Alni  iii.  76. 

Betulse  ii.  429. 

bursaria  i.  451. 

Cardui  ii.  436. 

Fagiiv.  136. 

Pini  i.  825.  iii.  76. 

— —  Pistacise  i.  451, 
Pruni  iii.  76. 

Quercus  ii.  90.  iii.  465. 

—  Kadicum  ii.  90. 

Ross  ii.  436,  454. 

Abadus  F.  Ltr.     Cimex  (Membra* 

nacei)  L.  Acanthia  Shk.  Coreui 
Shi.  iii.  114,  484,  619,  615. 

—  Betulae  iii.  329. 

—  corticalis  ir.  267, 

—  depressus  iii.  614. 

—  laminatus  iiL  711,  713. 
Belostoka  Ltr.    Nepa  luF.    Ci^ 

me*  St.  iiL  513,  571,  6889  689, 
702. 

—  grandisiii.  35, 524, 61 4.  iv. 45. 
Capsus  F.  Ltr.  Cvnex  (Seticomes) 

L.  Lyg<BUtyf)S.  JlitrtrSbLiii. 

505,  612. 
Cbntrotus  F.  Ltr.    Cicada  (Cru« 

ciatae)  L.  iiL  239,  56S,  iv.  423. 
-—  clavatus  ii.  222.  iii.  535. 

—  comutus  iv.  268. 

—  globularis  ii.  222.  iiL  535. 
— *  spinosus  iL  222.  iiL  SSS, 

—  Taurus  iii.  535,  709. 
Cercopis  F.  Ltr.    Cicada  (Rana- 

tne)  L.  Tettigoma  01  jiL606,678. 

bifasciata  iv.  524. 

sanguinolenta.  Plate  xzviiL 

Fig.  21. 
BpumariaL  194.  iL  11,  225, 

3H.  iv.  117,159. 
ChermesL.  F.    PjryiZa  G£  Ltr.  L 

392.  ii.  312.  iii.  464. 

Abietb  iiL  182.  iv.  136. 

Fagi  (Aphis)  iv.  136,  141. 

—  Flcus  iii.  109. 

— »  Fraxini.  Plate  xxviiL  Fig.  1 8. 

Pyri  iv.  576. 

Cicada  Ltr.  (Mannifene)  L.  Tet- 


tigoma  F.  L  355.  iL  897.  iii.  35^ 

109,  558,  636.  iv.  159. 
Cicada  capeosis  iL  402. 
septendedm  i.  206, 28 1»  306, 

ii.  399. 

—  Tibicen  iL  399. 

Cimex  Ltr.  (Apteri)  L.  Acanthia  F. 

lectuiarius  i.  106.  iiL  704. 

— —  subaptcrut  ii.  387. 

Cixius  Ltr.    Cicada  (Ranatrae)  L. 

FiataY.    2Xrr6eF.?  iii.  518. 
Coccus  L.  F.  Ltr.  Chermet  Gff,  L 

200,  202, 327.ii. 89, 225.  iiL  300. 

Arborum  i.  200. 

Cacti  L  231. 

Hesperidum  L  195.  iiL  77. 

Ilici8L319. 

Laccai.  232,  324.  iv.  142. 

—  Persies  L  199. 

—  polonicufl  i.  320. 
UlmiiiL  415. 

—  Uva-uniL  321. 

Vitis  L  205.  ii.  331. 

CoREusF.  Ltr.  Oimear  (SpiDOsi)  L. 

iiL  518. 

—  marginatus  ii.  374.  iii.  109. 

—  paradoxus  ii.  219.  iiL  612, 
711. 

Ctdnus  F.  Ltr.  CtiN«r  (Rotundad) 

—  bicolor  iiL  614. 
— -  Morioiii.  611. 

Darnis  F.  Ltr.  Cicada  (Cruciats) 

L.  iiL  555,  610. 
Delphax  F.  Ltr.  Cicada  (Ranatrse) 

L.  iv.  325. 
DiCTYONOTA  Cs.     Cimcx  (Mem- 

branacei)  L.    Tingb  F.    ^can- 

iMa  Shk.  iiL  615. 

crassicomis  iv.  337. 

DoRTREsiA  Bsc.  Ltr.  Coccus  L.  F. 

iii.  182,  346. 

—  characias  iii.  183. 
— —  dubiaiii.  183. 
floccosa  iiL  183. 

EoEssA  F.  Ltr.     dinex  (Rotun- 
dati)  L.  iii.  479,  567. 

—  nigripes  iiL  708. 
FlataF.  Ltr.  Cicada  (Deflexs)  L. 

iii.  505,610,(528,634. 
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Plata  KiirfMita  i.  sss. 

—  phaleenoides  ilL  505. 
— ^  reticuiata  iii.  505. 
PoLOOEA  L.  &c.  n.422.  iii.  576,648. 
candelaria  ii.  4IS.  iii.  507. 

—  Diadema  nl.  508,  61 1. 

—  laternaria  ii.  397,413.  iii.558. 

—  i^rrhorhTiichus  ii.  414. 

serrataiii.  508. 

OALODLusLtr.  Nepal.  Nmtamt 

P.  iii.  518. 
GsA&if  Ltr.    Cimex  (lineafes)  L. 

HydmmHraY,  Aqmrhu  SW.  i. 

S76.  iii,  554. 
— —  lacustris  ii.  S60. 
Htoeombt&a  Ltr.  F.    Omer  (Li- 

neare8)L.   Aquani»8  9tii,i.276. 

iii.  500. 
^—  Stagnomm  ii.  361. 
HTLoraiLA  Kbj.  C5intfjf(Obloiigi) 

Ii.    Salda  F« 

—  Nemonmi  i.  107. 

Jamus  F.     Cictidm  (Ranatne)  L. 

THtigQuia  Ol.  Ltr.  iii.  507. 
— —  liuaio  iii.  563. 
IsiusF.Ltr.  C{nub(Ranatrae)L. 

Plate  zxi^.  Fig.  so. 
Ledra  F.  Ltr.    Cicada  (Cruciatee) 

L.    Mewkrads  01.  iii.  507.  ir. 

384. 
— -— auritaiiL  535. 
LiviA  Ltr.     Chermet  L.  F.   Dira- 

pkia  U.  ul  518. 
LTO^usF.Ltr.  CVntejr  (Oblongi)  L. 

iiL61S»688,  658. 
— —  brevieoUii  iii.  613. 

—  breripennis  iii.  591.  iy.  423. 
— -*  cruciatus  iii.  618. 

crudger  iii.  332. 

^otcyami  ii.  240.  iii.  616. 

—  PharaoDis  iii.  S5,  332,  673. 

sexmaculatus  iv.  45. 

Mbmbracis  F.  Ltr.    Chada  (Fo- 

liaceGB)  L.  iii.  5SS,  610. 

—  cultrata  iiL  SS5, . 

ensata  iiL  535. 

MiRTsF.Ltr.    CSwftT  (Oblongi)  L. 

iiL  505,  612. 
Myzoxyla  Ltr.?  Aphis  L.  F.ii.  225. 
— -  lanigera  L  29,  201.  HL  182. 


NABisLtr.  CimexL.  JRedtttiusF. 

Miris  F.  ui.  666. 
NAucoais  Gff,  F.  Ltr.   Nepa  L.  L 

275.  iii.  83,  683. 
Nbpa  L.  F.  Ltr.  Hepa  Gff  L  275. 

ii.  360.  iiL  96,  513,  702. 

cinerea  L  275.  HL  84,  94. 

NOTONECTA  L.  &c.  L  275.  ii.  359. 

iii.  614,  660. 

glauca  i.  107.  iw.  277. 

Otiocebus  Kbr.  Ltr.    €^emda  L. 

CoioM  Gnn.  m.  478,  610. 

—  Wintheri  iii.  509. 
Pentatoka  OL  Ltr.    Cfmer(Spl- 

nod,  RotundatL)  L.  F.  iii  104, 

611,616,628. 

Baccarum  iv.  isi. 

grisea  L  359.  iiL  101. 

naemoTTfaoidalis  iiL  S4a 

juniperma  iii.  88.  hr.  498. 

oieracea  iii.  SOI. 

prariRft  iv.  289. 

mfipes  iv.  45. 

Petalopus  Kby.     Cimex  (Spini. 

pedes)  L.  Lygseos  F.  Ltr. 

—  foKaccas  iLygents)  n.  348. 
111.  672. 

— —  phyllopus  (^Lygwtu)  H  348, 

iii.  672. 
Plea  Lch.  Ltr.   Nbhnecta  L.  F. 

iii.  614. 
Ploiabia  Sop.  Ltr.     turner  (Li- 

nearcs)  L.    Gerris  F. 

vi^;abun^  ii.  508. 

Pybbhocoris  Fin.     Omex   (Ob- 

longi)  L,  L^gseus  F.  Ltr. 
aptenw  n.  436.  {Lwenu)  wL 

613. 
Ravatba  F.  Ltr.  Nepa  L.  Hepa 

Gff.  iii.  500,  615,  682. 

linearis  iii.  94. 

Reduvius  F.  Ltr.  Cimex  (Snzoosi, 

Rotundad,  Scticomes,ObiOTgi.) 

L.  iii.  269,  506.  , 

biguttatus  iii.  SSS. 

Ingens  Si.  555. 

—  mudllarius  iii.  555. 

personatusL  276.  ii.  955, 293, 

387.  iu.  508. 
— ■  serratus  L  108. 
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Rbinuchus  Kby.  Cfimex  (Spini- 
pedes)  L.  Lygaeus  F.  Ltr. 

—  compresnpes  iiL  613,  616, 
672. 

ScuTELLSRA  LaiD.LtT.  Cmiejr(Scti- 
tellati)  L.  Tetyra  F.  Pentatoma 
OL  Thyreocorii  Shk.  iii.  554, 
61«,  628. 

—  pedicdlata  iii.  516. 
«—  ngnata  iii.  571. 

Stockeri  iv.  45. 

SiOABAF.Ltr.  Noiontctah.  Ne^ 

pa  DeQ,  i.  275.  ii.  d6a  iiL  683. 
TETTiooNXAF.Kbjf.  Cicada (MtH' 

nifene)  L.  Ltr.  iL  397. 
Tmixkby.  Cicada  (Maamfeand) 

L.  Ltr.  Tettigonia  F.  ii.  397. 
Tettba  F.  Kby.  Cimex  (Scutellttti) 

L.    SctitcUera  Lam.  Ltr.    Fcw^ 

taloma  Ol   Thyreocoris  Shk. 
~— -  scarabseoides  iy.  499. 
Thups  L.  &c.  m.  692. 

—  physapus  i.  128.  ii.  13,  827. 
TivaisF.Ltr.  Ctm^  (Membrana- 

cei)  L.  ilconMia  Sbk.iii.612,615. 

—  Ecliii  iii.  535. 
Pjrri  iiL  535. 

—  T«ucrB  i.  451. 

VsLiA  Ltr.  Cimex  (Ltnearef )  L. 
Hydrametra  F.  i.  276.  iii.  6SS. 

—  Rivulorum  ii.  361. 
XiPHOSTOMA  Kby.    Nepa  L.  F. 

Ltr.   HepaGSt.vL6S3, 
Zelds  F.  Ltr.  Cvmx  (Sedcomes) 
L.  iii.  525,  612. 

Order  viu.   TRICHOPTERA. 

iv.  387. 

LspTocERus  Lcfa.    Phryganea  L. 

F.  Ltr.  ii.  301.  iv.  250. 
— -—  atratus.ii.  217.  iii.  68,  678. 
— — -  bimaculatus  i.  465. 
LiifMiPHiLus  Lch.  Phryganea  L. 

F.Ltr. 

—  rhombicns  iii.  678. 
Phrtoanea  L.  &c.  i.  464.  ii.  261. 

iii  285.  iy.  238. 
Pbosoponia  Lch.  Phryganea  L.  F. 
Ltr. 


PaosopONtA  Spencii  (persanata)  iii. 
488. 

Order  ix.  LEPIDOPTERA.  iv. 
389. 

Ab&azas  Lch.   PhaUena  (Geome^ 

tra)U  Phalsena F. Ltr.  Zerenc 

Tts. 
grossulariata  i.  197.  ii.  446. 

iii.  188. 
AcHATiA  Hii.    PhaUatm  (Noctua) 

L.    Bomiyx  F.    Trachea  Tts. 

Achatea  Uts. 

—  spreta  i.  209. 
AcHSEONTiA  Ocr.  Ltr.  I^>hinx  L. 

F.  SpectrymScp, 

Atropos  i.  34,  164,  186.  ii. 

237, 386, 510.  iiL  SB,  268,  469. 

AciDALiA  Tts.  PhaUBna  (Geome- 
tra)L.  Phalaena  F.  Ltr. 

— —  luteata  iv.  802. 

— —  unduiata  iv.  299i 

AcEONTCTA  Ocr.  Pkakena  (Noc- 
tua) L.  Noctna  F.  Ltr.  Apa- 
teUs  HU. 

—  Aceris  iii.  76,  224. 

—  Alni  iii.  176. 

Psi  L  10.  ii.  217,  416.  iiL  146. 

—  tridens  iii.  146. 

.£oERiA  F.   Splnnx  L.   Sesia  Ltr. 

Ocs.  TVodU/itm  Sep. 
— —  dpuliformis  i.  197. 
AoAEisTA  Lch.  Ltr.    PapiRo  L.? 

iii.  678. 
AouA  Ocr.  Phaktna  (Attacus)  L. 

Attactu  Grm.  Ltr.  Bombyx  F. 

EchidneeHllL.  Satumia^bk. 

lo  iiL  180,  244,  248. 

Tau  iii.  118,  150, 155. 

AcixitSA  Ltr.  PhaUena  (Pyralifl)  L. 
T7^     *,^  1?  :.  aoA 


F.  iv.  389. 
— -  pinguinalis  L*]  35,  229,  239. 

iiL  156. 
AoBOTis  Hii.  Ocr.  PhaUena  (Noc^ 

tua)  L.  Noctna  F.  Ltr. 

Exciaroationis  i.  392. 

Alvcita  F.Ltr.  P^atoMi(AhicitaB) 

L. 
pentadactyla  iiL  294. 
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Apatela  Hu.  Phaksna  (Noctua) 
L.  Bombyx  F.  Ltr.  Acronycia 
Ocr. 

—  leporina  ii.  286.  Hi.  174. 
Apatuea  F.  Ocr.    Papilio  (Nym- 

E hales  Gemmati)  L.  Ntpnphalit 
rtr.   Argtu  Sep.    Maniola  Shk. 
Pctamides  Hu. 

—  Iris  ii.  SSO.  iii.  114,  258.  iv. 
530. 

Apoda  Hth.  Phakena  (Noctua)  L. 
Hejnaltu  F.  iii.  140,  165. 

Atelius  iii.  135. 

Testudo  ii.  276.  iii.  185,  325. 

Aectxa  Ltr.  Lch.  Stn.  PhaUena 
(Bombyx)  L.  Bombyx  F,  Laria 
Shk.  LeucowuB  Hii.  Stn.  Por- 
thema,  Stn.  Liparis  Ocr. 

—  chrysorhea  i.  473.  ii.  21,  250. 
iii.  75. 

—  phaeorea  L  206,  476. 

Salicis  iii.  175^  223,  245. 

AaoTNNis  F.  Ltr.  Ocr.    Ripilio. 

(Nymphales  Phalerati)  L.    Ar* 
gyreus  Sep.  Dryadet  Hu.iii.650. 

— —  Aglaia  L  11.  v 

'         Lathonia  L  8,  11. 

— —  Paphia  iii.  180,202,  252. 

—  Passiflorae  i.  8. 
Selene  i.  11. 

—  Vanillas  iiL  647. 
AaTEMis  Kby.  PhaUena  {ktte^xxs) 

L.  ^/tocttfGrm.Ltr.  Bombyx  F. 

Luna  iii.  248,  641. 

Attacus  Grm.  Ltr.  Phakena  (At- 

tacus)  L.    Bombyx  F.  iii.  636, 

647. 
Atlas  iii.  36,  640,  645,  678. 

—  Cynthia  i.  335. 

—  Cytherea  ii.  648. 
Erythrine  iiL  180,  186. 

—  Paphia  i.  334.  ii.  350.  iiL  227, 
281. 

Polyphemus  iiL  223,  645. 

BiBTON  Lch.  Phakena  (Geometra) 

L.  F.  Ltr.    Amphidatit  Tts. 
-^—  Betularia  iv.  297. 
BoAKMiA  Tts.    Phalaena  {Geine* 

ira)  L.  F.    Alcii  Cta. 
-^—  repandaria  iv.  299. 


Bombyx  F.  Ltr.  PkaUgna  (Bom- 
byx) L. 

—  Madrono  i.  337, 

Mori  i.  334.  iii.  274,  645. 

—  vulnerans  iiL  179. 
BaAssous  F.  Ltr.    Papilio  iDemai 

Fesiwi)L. 

Cassias  iii.  1 1 5, 151,  259. 

BaYOPHiLATts.  PAaUsna  (JPyni^s) 

L.  Pjrralis  F.  Ltr.    PceciUa  Ocr. 

—  strigula  {Noctua)  iiL  231. 

CALLiMoaPHA  Ltr.  Phalctna  (  Bom- 
byx) L.  LUhosia  F.  Ocr.  ^S^ 
Ima  Shk.    HippocriUg  Hu. 

—  rosea  iii.  234. 
Cabadrina  Ocr.    Phakena  (Noc^ 

tua)  L.    Noctua  F.  Ltr. 

—  ambigua  (Noctua)  iii.  228. 
Cabtnia  F.  Ltr.    Papiiio  L.?  iiL 

506.  iv.  508. 
Catocala   Shk.  Ocr.     Pkaktna 
(Noctua)  L.    Noctua  F.  Ltr.? 
Bkphara  HU. 

—  FraxinL  Plate  xx.  Kg.  1 1. 
• nupca  iv.  296,  525. 

—  pacta  i.  335.  iiL  259,  27a 

—  Pronuba  iii.  188.  iv.  60. 

Sponsa  i.  335.  iiL  259. 

Ceracampa  Kby.   Phaktna  (B(Nn- 

byx)  L.    Bombyx  F.  Ltr. 

— —  imperatoria  iii.  251,  255. 

regalis  ii.  235.  iiL  179,  251. 

Cerura  Shk.  Ltr.  Phakena  (Bom- 
byx) L.  Bombyx  F.  Andrke  Hii. 
Harpyia  Ocr. 

—  Furcula  iii.  150. 

Vinula  iL  248.  iiL  98,  231, 

275,  281.  iv.  221. 
Charjeas  Stn.  Phakena  (Bombyx) 

L.    Bombyx  F.  Ltr.    Apamea 

Ocr. 

—  Grarainis  i.  179. 
Chariclea  Stn.  Cts.     Pkaktna 

(Noctua)  L.  Noctua  F.  Ltr.  JTy- 
Una  Ocr.  Xyknae  Hii. 

—  Delphinii  L  386. 
Cheimatobia  Stn.  Phalaena  (Geo- 
metra) L.  F.    AcidaSa  Tts, 

brumata  L  209.  ii.  440.  iv. 

523, 
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CiNTHiA  F.  PttpiKo  {NymphaUi 

-Oemmati)  L.  Vanessa  Ltr.  Oct. 
— —  Cardui  ii.  437.  iii.  258,  260. 
CLosTEaA  Hff.  Phakena  (Bombyx) 

L.    Bombvx  F.    Pyg<Bra  Ocr. 

Xoria  Sbk.  ilfdSo^pto  Hii. 
— -  Anastomosis  iiL  260. 
CoLiAs  F.  Ltr.  Ocr.  Pajmo  (Danai 

Candidi)  L.  Ar^ireut  Sep.  Bat' 

tut  Sq).  Pieris.  Shk. 

—  Edusa  iv.  287. 

—  Helice  iv.  295. 

Cossus  F.  Ltr.  Ocr.  PhdtBnai^m- 
byx)  L.  Hepialtu  Shk.  Teredinei 
Hii.  iii.  253.  iv.  65.  181,  193. 

— •  labyrinthicus  iii.  629. 

lignipcrda  i.   302.  iL    297, 

374,  471.  iii.  200,344. 

—  Robiniae  iii.  137,  222,  282. 
CBABfBUB  F.  Ltr.  Phakena  (Tinea) 

L.   Tinea  Off.  HarpeOa?  Shk. 
iii.  637.  iv.  345. 
CocuLUA     Shk.    Ocr.    PhaUena 
(Noctua)  L.  Noctua  F. 

—  Abrotani  iii.  185. 
Absintbii  iii.  185. 

—  Chamomillse  iii.  185. 
Lactucse  iii.  185. 

—  umbratica  iii.  185. 

Verbasd   ii.  470.  iii.    189, 

254. 
Cyclophora  Stn.  Phalsena  (Geo- 

metra)  L.  F.  Ltr.  CaberaTts. 
omicronaria  iv.  294. 

—  pendularia  iii.  206. 
^—  punctaria  iii.  206. 
Danaiis  Ltr.  Papilio  (Danai  Fe»- 

tivi)  L.  Etmkea  F.  Battm  Sep. 
Limnadet  Hii. 

—  Archippus  iii.  146. 
*——  Gylippus  iii.  1 46. 
Dasychiba  HU.  PhaUena  (Bom- 

byx)  L.  BombyxF.  Laria  Shk. 
Orgvia  Ocr.  Ltr. 

—  (ascelina  iii.  175, 222,  245. 

—  pudibunda  iii.  175,  187, 
245. 

Deilefhila  Ocr.  Sphinx  L.  F. 
Ltr.  Specirum  Sep. 

—  Elpenoriii.  186. 
VOL.  IV. 


Deilefhila  Euphorbias  iii.  189, 

265.  iv.  238. 

Porcellas  iii.  145. 

Vitisiii.  145. 

Deiofeia  Stn.  Phaktna  (Tinea) 

L.    Bombyx  F.    lAihoiia  Ltr. 

Htb.  Euprepja  Ocr. 
pulcbella  i.  Plats  III.  Figf. 

3. 
DiuRNEA  Hth.  PhaUena  (llnea) 

L.  Tinea  ¥. 

Novembris  iv.  523, 

Drbfana    Shk.    PhaUena  (Geo- 

nietra)  L.  F.  Ltr. 

—  lacertinaria  iii.  235. 
Endromis  Ocr.   PhaUena  (Bom- 
byx) L.  Bombgx  F.  Ltr. 

—  versicolor  iii.  1 00, 185,  321. 
Ennomos  Tts.  PhaUena  (Geome- 

tra)  L.  PhaUena  F.  Ltr. 
— —  amatoria  iii.  151. 

crataegata  iii.  98. 

— —  dolabraria  iv.  297. 

prunaria  iv.  298. 

strigUata?  iii.  231. 

Efisema  Ocr.  PhaUena  (Noctua) 

L.  Noctua  F.  Ltr.  Bombyx. 
cseruleocephala  i.  199.  iii.  89, 

235. 
Erebus  Ltr.  PhaUena  (Noctua)  L. 

Noctua  F.  iii.  678. 

Bubo  iii.  652. 

Strix  iii.  36,  38,  145. 

Eriogaster  Grm.  PhaJUena  (Bom- 
byx) L.  Bombyx  F.  Ltr.   Gat- 

tropacha  Ocr.  Latiocampa  Shk. 

Lachneidet  Hii. 
— -  Catax  iiL  219. 

lanestris  iiL  222,  264,  271. 

Erycina  F.  Ltr.  PapUio  (Plebeii 

Rurales)  L. 
•    ■  -  Dorilas  iii.  641. 
Eudorea  Cts.  PhaUena  (Unea) 

L.   PVralis  F.  Ltr.?  Scoparia 

Hth. 

Resinella?  (Scoparia)  i.  383. 

EuFREFiAOcr.  PhaUena  {Bombyx) 

L.  Bombyx  F.  Arctia  Shk.  Stn. 

Callimorpha  Ltr.  Hypercampm 

Hii.  Phragmatobia  Svn. 
2  U 
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EuPREFIA  Caja.t  IS0»  S98.  iL  82S, 

249.  UK195. 
——  fuliginoaa  ii.  440. 

villica  L  209.  Hi,  19S,  219. 

FuME4  Hth.  PkaUemi  (Bombyx) 
L.  ^om^^F.Ltr.  Pj^e  Shk. 
CanephortB  Hii.  Noctua. 
— ■*-  pulla  ii.  262. 
GrALLERiAF.Ltr.  Phakena  (Xmesi) 

L.  Thiofa  GC  iii.  6S7. 
-^—  cereana  i.  165,  S88. 

Mellonella  i.  165,  2S4.  iL 

263. 
GastropachaOct.  PhakBna(Bom' 
byx)L.  Bombyx  F.  Latiocampa 
Shk.    Ltr.   Eutricfus   Hii.   iiL 
636. 

quercifolia  ii.   219.  iii.  36, 

224. 
Geomjstra    Hii.    Stn.     Phalana 
(Greometra)  L.  Pkaksna  F.  Ltr. 
Enntmos  Tts.?  ii.  288.  iii.  139, 
174,637. 
-~  alniaria  iii.  259. 
— ytt%jiio«a  iii.  151. 

lunaria  iii.  134, 

GoNBPTBRYX  Lch.  Paoilio  (Danai 
Candidi)L,  CoiiatF.Ltr.  Pieris 
Sbk. 

Rhamni  ii.    437.    iii.    251, 

301. 
GRAciLLARiA?Htb.  Phokna  dlu 
nea)  L.  Tinea.  F.  (Ecophoraf 
Ltr.  i.  383. 

Clerkella  i.  453. 

WUkclIa  1.453. 

Hadena  Shk.  Ocr.  PhaUsnaQ^OQ" 

tua)  L.  Noctua  F.  Ltr. 
— —  IJgustri  ii.  218. 
Heuconius   Ltr.    PapiUo  (Heli- 
conii)  L.  Actwa  F.  Meckamtit 
F.  iiL  629,  646. 
Heucopis  F.  Papilio  (Plcbeii  Ru- 
rales)  L.  Erycrna  Ltr.  Hesperia 
F. 
— —  Cupido  L  8,  185.  iii.  641. 
—  Endymion  iii.  641. 
Hepiolus  II.  Ocr.  Phalcena  (Bom- 
byx) L.    Hepialus  F.   L^r.  iii. 
256. 


HspioLus  hectus  iii.  334. 

Humuli  L  183.  iL  431.  iiL 

66,  269.  ^^      ,. 

Hebhinia  Ltr.  PhaUgna  (Pyralis) 
L.  Crambus  F.  iii.  323. 

rostralis  iL  288. 

Hesperia  Ltr.  Ocr.  PapiUo  (Plc- 
beii UrbicolaB)U  TfwmdeF.Stn. 
PamphUa  F.  Stn.  Erwms  Shk. 
Batiut\Scp,  CTrfiam  Hii,  Satyros 
iiL  629*,  636. 

Bixae  iiL  245. 

Comma  iv.  498. 

— —  Lroea  iv.  300. 
— —  Malvs  iiL  116. 

Paniscut  iv.  300, 

Sylvanus  iL  301. 

HiPPARCHiA  F.  Ocr.  PiwiBo  (Da- 
nai Festivi,  Nymphale«  Gem- 
mati)  L.  Saiifrut  Ltr.  Ams 
Sep.  Mamoh  Shk.  Or«id«HiL 

iEgeria  iii.  98,  652. 

-— —  Davus  iv.  295. 

Hypcranthus  iiL  84^  98, 

Janira  iiL  98. 

—  Maera  iii.  104. 

Pamphilus  iv.  289. 

Semele  iiL  652. 

-2 —  Tithonus  iv.  295. 
HipPARCHus  Lch.  Phalana  (Geo- 

metra)  L.  Phalana  F.  Ltr.  Geo- 

metra  Tts. 

—  papilionarius  iii.  214.  iv,  301. 

Shk.  P^alit  Hth.  Bot^  Ltr. 

potamogata  iiL  69.  iv.  513. 

stratiotata  iii.  171.  iv.  57, 75. 

Hypercampa  Hu.  PAa/<wia  (Bom- 
byx) L.  Bombyx  F.  Evprepia 
Ocr.  CalUmorpha  Ltr.  Noctua. 

Dominula(£upr€ipi0)itL  19S» 

iv  288. 
HvPOGYJiCNA  Hu,  Phalana  (Bom- 

byx)L.  Bombyx  F.  Lasiocampa 

Ltr.?  Laria  Shk.  Liparis  Oct. 

PsUura.  Stn. 
dispar  i.  208.  iL  295,  428, 

iii.  75. 
monacha  i.  209. 
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Ino  Lch.   SfMut  L,  Procris  F. 

Ltr.  Aiyciia  Oct. 
— —  Statices  i.  ao5. 
Lasiocampa  Sbk.  Ltr.  Stn.  Pha- 

kena  (Bombyx)  L.  Bombyz  F. 

Croitropacha     Ocr.      Tnchoda 

Hst.  EutrichcB  Hu.  Cncthocampa 

Stn. 

—  Kni  iii.  256. 

—  Pityocampa  i.  ISl.  ii.  22.  iii. 
76. 

procesdonea  L  ISO,  475.  ii. 

SS. 

Quercus  iii.  270. 

Rubi  iii.  186,  298. 

—  Stigma  iii.  146. 
liiMENiTis  F.  Ocr.  PapUio  (Nym- 

phales  Phalerati)L.  Nymphalis 
Ltr.  Battus  Sep.  Naiadea  Hit. 

Amphinome  iii.  1 1 5, 1 5 1 , 1 78. 

-"•—Camilla  iii.  115. 

Popnli  iiL  181. 

Sibylla  iii.  115,  181. 

LiTHoeiA  F.  Ltr.  Ocr.  Phidana 
(Bombyx)  L.  Seiina  Shk.  H^ 
focriUs  Hii.  Noctoa  iii.  156. 
ly.  S41. 

—  Quadra  ii.  287. 

rubricollis  iv.  290. 

LoBOPHORA  Stn.  Pbalaena  (Geo- 

metra)  L.  Phalasina  F.  Ltr.  Act" 
daUaTts. 

—  hexaptera  ii.  348.  iii.  592. 
LoPHOPTsaYX  Stn.  Phal4mia(Bom' 

gx)L.  Bombyx  F.  Notodonta 
cr.  Ltr. 

—  camelinaii.  234.  iii.  1 51, 204. 
LYCiENA  F.  Ocr.  P<i^"6'o  (Plebeii 

Rurales)  L.  PofyommcUus  Ltr. 
Battus  Sep.  Cupido  Shk.  But- 
tici  Hii.  iit  629. 
Hippothoe  iii.  301,650. 

—  Virgaurese  iii.  650.  iv.  515. 
Macabia  Cts.  Phalasna  (Geome- 
,   tra)  L.  Phaleena  F.  Ltr. 

—  dathrata  iv.  299. 
Macroglossa  Ocr.  Sphinx  L.  Se- 

sia  F.  Macroglassum  Sep.  BoM' 
bifluB  Hii. 
Stellatarum  ii.  226, 365, 379. 


Macroglossa  (Enotherae  iii.  268, 

295. 
Mahsstra  Ocr.   Pkakena  (Noc- 

tua)  L.  Noctua  F.  Ltr. 

« Brassice  i.  29,  189. 

— ^—  oleracea  i.  189. 
^—  Persicarise  iii.  188. 
Margaritia  Stn.  PhaUena  (Qeo- 

metra,  Tortrix)  L.  PhaUena  F. 

Ltr.  Pyralis. 

—  Seoalis  i.  173. 

urticata  iii.  235. 

Melitjea  F.  Ocr.  PapiBo  (A^- 

pkaies  Phtder€fH)  L.  NymjMaiu 
Ltr.  Battus  Sep.  Leniomades 
HU.  Argynnis. 

^—  Artemis  iii.  182. 

•— -  Cj^nthia  iii.  182. 

— —  Cmxia  ii.  20,  451.  iii.  114. 

— -  Dictynna  iv.  297. 

MiNOA  Tt8.  PhaUsna  (Geometra) 
L.  PhakBna  F.  Ltr. 

lactearia  iii.  214.  iv.  287. 

MisELiA  Hii.  Ocr.  PhaUsna  (Noc- 
tua) L.  Noctua  F.'  Ltr. 

-^ —  Aprilina  ii.  217. 

MoRPHo  F.  Ltr.  Papilio  (Equites 
Acktvi)  L.  iii.  629. 

— ^  Acnilles  iv.  296. 

—  Anchises  iii.  184. 

—  Idomeneus  iii.  1 76,  252. 
Menelaus  iii.  115,  178,  252, 

649. 

Perseus  iv.  296. 

— '—  Teiemachus  iii.  649. 

Teucer  iii.  35,  lis,  637. 

Noctua  Sep.  F.  Ltr.    PhaUtna 

(Noctua)  L.  iii.  184,  637. 
'^-'^  fmgiperda  i.  174. 

—  subterranea  ii.  262. 
Notodonta  Ocr.  Ltr.    Phaldtna 

(Bombyx)  L.  Bombyx  F.  Ptiio- 

dontes  Uli.  iiL  646. 

ZiczsLC  iv.  238. 

NuDARiA  Hth.  Phalana  (Attacus) 

L.  BombyxF.  Seiina  f  Shk.  Cat- 

limorphaf  Ltr.    Lithosia  Ocr. 

Htppocrit€ef  Hii.  iii.  646.  iv. 

348,  389. 
Ntcterobius     M^Ly.     Phalana 
2  U2 
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(Bombyx)  L.  Bombyx  Lwn.  F. 
i.  307,  392,  453. 
OoiNEsTif  Gnn.  PkaUena  (Bom- 
bjx)L.  BombyxF.  Latiocampa 
Shk.  Ltr.  Gattropacka  Ocr. 
EtUricfuB  HU.  iii.  636.  Ockne- 
sis  Sam. 

—  potatoria  L  390.  iii.  176. 
Oroyia  Ocr.  Ltr.  PAa^<rftii(Boin* 

byx)  L.  Bombyx  F.  Laria,  Sbk. 
DaitfchinB  Hii. 
— -»  antiqua  iiL  3S9. 

—  Gonostigma  iii.  329. 
Ou&APTERYX.   {Urmateryx)   Lch. 

FhaUena{Geometm)  L.  Fhaktna 
F.  Ltr.  .^^cvnui  Tts. 

—  sarobucaria  iii.  248. 
Papiuo  (Equites  Trojani,  Achivi) 

L.  &c.  iii.  651. 

—  Anchises  ii.  242.  iii.  114. 
Aiax  iv.  298. 

— —  Cleopatra  iv.  515, 
— —  Diomedes  iii.  302. 

—  Hector  iii.  637. 
»-—  Laodocus  iii.  302. 

•  Machaon  ii.  242.  iiL  35, 147. 

—  morsa  iii.  116. 
—- ^  Paris  iT.  293. 
— -  Podalirius  iii.  641. 

Polycaon  iii.  302. 

— —  Priamas  iii.  35,  650. 
— —  Protesilaus  iii.  179. 
— —  Remus  iii.  35. 

— —  Tumus  iv.  298. 

Ulysses  iii.  302,  641,  650. 

Parkassius  Ltr.  Papilio  {EquUei 

Helicorm)  L.    DorUit  F.  Ocr. 

Anmu  Sep.  Batiui  Sep.  Pieris 

Shk. 
Apollo  iL  242.  iii.  149,  256, 

645.  IV.  496. 

—  Mnemosyne  iiL  256,  645. 
PzRiCALLiA  Stn.  ThalcBna  (Geo- 

metra)  L.  PhakBnaF.htt,  En- 
ntmosTu. 

—  Syringaria  iiL  151. 
Phaubna  L  &c. 

—  ceraria  L  329. 

—  Rhexke  L  185. 

PiKRis  Shk.*  Ltr.  Papilio  {Danai 


Candidi)L.  PonOaF.Oar.  Bat- 

tut  Sep.  Mancijna  Hii. 
Pieris  Crataegi  L  206.  ii.  432.  iu. 

188. 
Platypteryx    Lsp.    Ocr.  Ltr.? 

Phakena  (Geometra)  L.  Pkakena 

F.  Drepana  Shk. 
cultaria  iiL  260. 

—  sicula  iii.  260. 

Plusia  HU.  Ocr.  Ltr.  Pkakna 
(Noctua)  L.  Noctua  F.  Phy^ 
metra  Hth. 

—  chrysitis  iv.  291. 
Festucs  iv.  291. 

Gamma  i.  192,  307.  iiL  139- 

iv.  525. 
Plutella  Shk.  PhaUEtia  (Tinea) 

L.  Alucita  F.  Ltr. 
— -  asperella  iv.  294. 
PsciLiA  Shk.  Ocr.  Phakena  (Noc. 

tua)  L.  Noctua  F.  Ltr.  JBryo^ 

pkila  Tts.  JatpiduB  Hii. 
Algae  iL  217. 

POLYOMMATUS    Ltr.   Popifio  (PIc- 

bcii  Rurales)  L.  Lyctena  F. 
Ocr.  Argyreutf  Argut.  Sep. 
Citpido  Shk.  Ruttici  Hu.  iiL  652. 

Adonis  i.  41.  iii.  650. 

—  Argiolus  iii.  206.  iv.  498, 

—  Argus  iii.  211,  301. 

Corydon  iiL  206.  iv.  515. 

PoNTiA  F.Ocr.  P^ilioCIXiiMiGaii- 

didi)  L.  Pieris  Shk.  Ltr.  BiOims 

Sep.  Ascia  Sep.  Mattcipia  HiL 
Brassicae  L  189.  ii.  11,  448, 

470.  iv.  228. 
Cardamines   iii.    253,  258, 

301.  iv.  523. 
^—  Daplidice  iv.  301. 

Napi  iv.  299. 

Rapae  L  191.  iii.  185L 

Psyche  Shk.  Ocr.  Phaknm  (Bon- 

byx)  L.  Bombyx  F:  htt.  Came- 

phcirm  Hu. 

—  graminella  L  461. 

—  vestita  iiL  256,  307.  iv.  165, 

—  viciella  L  461. 
PxEROPHORusGfflF.Ltr.  Phaidena 

(Alucita)  L.  AHuciUe  HU.  L  10. 
iv.  347. 
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Ptbropboeus  monodactylus  iv. 
271. 

—  hexadactylus  iii.  641. 
Pyvalis  F.  Ltr.  Phalaena  iPyrO' 

lit)  L.iii.  139»  174. 
'  fhimentalis  i.  180. 

—  RbexisB  L  185. 

—  strigulalis  (Bryophila)  iii.  23 1 . 
REcuavABiA  Hth.   Phakena  (Ti- 
nea) L.  Tinea  F.  Ltr. 

■         sarcitella  i.  232. 

Satubnia  Shk.  Ocr.  Phalana  (At- 
tacus)  L.  Attacus  Ltr.  Bombyx 
F.  Her€MB  Hii.  iii.  636. 

Carpini  i.  336.  iii.  186. 

—  lo  iiL  180. 

Pjrri  i.  336.  ii.  248.  iii.  104. 

Spini  iii.  80,  150,  216,  278. 

iv.  219. 
Skmasia  Stn.  Phai€Pna  (Tortrix) 

L.  P^raUs  F.  Ltr.  Tortrix  Hu. 

Ennmea. 
— —  Pomonella  iiL  123. 

—  Woeberana  i.  200,  383. 
Sesia  Ltr.  Ocr.  Sphinx  L.  ^ge^ 

rtaF.  TrochiUum  Sep.  Stn.  ii. 

349.  iv.  348. 
— — -  apiformis  i.  212,  383. 
■  crabroniformis  i.  21 1. 
Smerinthds  Ltr.  Ocr.  Sphinx  L. 

LaoihoeF,  Spectrum  Sep.  Amor' 

p/uB  Hii. 

—  oeellatus  iiL  145,  652. 

—  Populi  iii.  185. 

Tiliae  iii.  187,  268.  iv.  69. 

Sphinx  L.  &c.  i.  307.  ii.  234,  350. 

iii.  330. 
— —  Aucbenolus  iii.  35. 
— -  Carolina  L  185. 

Convolvuli  iii.  254. 

latrophse  iii.  145,  484. 

— —  Labruscse  iii.  145. 

Ligustri  iii.  187,  254,  265. 

—  Phoenix  iii.  647. 
Spilosoma    Stn.    Cts.     Phaktna 

(Bombyx)  L.  Bombyx  F.  Eu- 
prepia  Ocr.   Hypercampa  Hii. 
Chelonia    Gdt.  Ltr.   Diaphora 
Stn.  Arctia. 
erminea  iii.  1 74. 


Spilosoma    lubricipeda   iv.    301, 

580. 

mendiea  {Diaphora)  iii.  265. 

~  ocularia  iiL  175.  iv.  341. 
Stauropus  Grm.  Phakena  (Bom. 

byx)  L.  Bombyx  F.  Ltr.  Har- 

pyia  Ocr.  Andria  Hii. 

Fagi  ii.  251.  iiL  133,  231. 

Thecla  F.  PapiUo  (Plebeii  Ru- 

rales)  L.  Pterourutf  Sep.  Po/y- 

ommatushtr,  Cupuio  Shk.  J?t»- 

tici  Hii.  Hesperia. 

Betulas  iii.  206. 

Jarbas  iL  251. 

Pruni  iv.  302. 

Rubi  iii.  206. 

Thyatira  Ocr.  Phaktna  (Noctua) 

L.  Noctua  F.  Ltr, 

derasa  L  386. 

Tinea  F.  Ltr.   Tmcea  Gff   Pha- 

Uena  (Tinea)  L.  L  463.  iii.  136. 

—  eortieella  L  1 99. 
—^  graneila  L  32,  172. 

Hordei  L  174. 

inseetella  L  241. 

—  oecultella  iii.  41. 
— -  oleella  i.  203. 
•— —  palliatella  i.  459. 

pellionella  i.  232,  386. 

— —  serratella  L  16,  459. 
-7- —  tapetzella  i.  232,  386. 
— -—  vestianella  i.  232. 
Tortrix  HU.  Phakena  (Tortrix) 

L.  PyraUsF.  Ltr.iii.  136,  282. 
— —  Avellana  iv.  298. 

eblorana  iiL  277. 

iaseiana  i.  205. 

prasinana  iii.  216,  277. 

— -  tubereulana  iii.  229. 

—  vitana  i.  205. 
TRicHooAHii.  Phakpna  {Bombyx) 

L.  Bombyx  F.  Ltr.  Gaslropacha 

Ocr.   Lasioeompa  Shk.    Clido- 

campa  Cts. 
castrensis    iLatiocampa)   ii. 

427.  iii.  80,  102. 

Neustria  ii.  22.  iii.  80,  104. 

Urania  F.  Ltr.  PapUio  (Equite& 

Achivi)  L.  iii.  629. 
Leiluf  iii.  178,  180,  258x 
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UftANiA  Patroclut  iiL  G41. 

Riphaeus  iii.  641. 

Ueiata  Kby.  Pitpilio  (Pkbeii  Ur- 
bicolse)  L  Hesperia  Cuv.  r. 
Ltr. 

Proteus  iUria)  iii.  255,  641, 

645. 

Vanema  F.  Ltr.  Ocr.  Papilio 
(Nymphaies  Pkaleraii)L.  Bat- 
ius  Sep.  Grapkium  Sep.  Hama" 
dryades  Hu.  iii.  653,  683,  689. 

Antiopa  iv.  498. 

Atalanta  iiL  84, 114,  178. 

C.  album  i.  10.  iiL  258. 

lo  ii.  437.  iii.  213.  i v.  232. 

—  Polychloro«  iii.  110. 

Urticae  iii.  101,  252.  ir.  230, 

555. 
Xanthia  Hii.Oer.  PAa/«pmi(Noc- 

tua)L.  NoetuaF.  Ltr. 

—  Citrago  iii.  651. 

—  Fulvago  iiL  651. 

Ochraceaffo  i.  383. 

Xylina  Oer.  Xylense  HiL  PAo- 

kena  (Noctua)  L.    Noctua  F. 
Ltr. 
eoDspieillaris  if.  324. 

—  exoleta  iiL  188. 

— —  linarise  i.  383.  iiL  254. 
Poljrodon  iT.  313. 

—  radieea  ii.  431. 
YpsoLOPHU8(-HVp#o/opAK*)F.  Pha^ 

towCnnea)!.  Tinea  HiL  Mu- 
dta  Ltr. 

—  granellus  L  174. 
ZvGiENA  F.  Ocr.  Ltr.  SpMnx  L. 

Anihrocera  Sep.  Stn.  i.  202.  iiL 
645. 

Filipendulae  ii.  286.  iii.  194, 

227. 

Order  x.  DIPTERA.  iv.  390. 

Anthomyia  Mgn.  Ltr.  Musca  L. 

F.  L  230. 
-*—  canicularis  i.  1 37.  iL  272. 

—  meteoriea  i.  148. 

Radieum  L  189. 

Anthrax  F.  Ltr.  Mgn.  Muica  L. 

iiL.  64  3. 


A8ILU8  L.  Ac  L  3SJ6.  in.  St,  «47« 

crabroniformis  iL  248,  357. 

AsPisTES  Hff.  Mffk.  Lcr.  TifmUh. 

—  beroUiiensis  iv.  424. 
BsaiB  Ltr.  li%n.  Mmca  U  SirOF- 

iyontis  F. 

elavipes  iu.  67,  336. 

BiBio  GC  Mpi.  Ltr.     Tipuia  L. 

Hirtea  F.  iii.  666.  tv.  571. 

hortulana  L  194. 

Marci  (^Hirtea)  iL  357. 

BoBfBYUus  L.  &c  iL  379.  in.  643. 
Cecidomyia  Ltr.  Mgn.  Tipmia  L. 

Chirononius  F.  i.  28, 211, 450. 

BaiWeae  L  451. 

Destructor  iv.  227. 

Juniperi  iv.  227. 

Loti  L  451. 

^—  pennicomis  i.  298. 

Tritid  L  172. 

CsaiA  F.  Ltr.  Mgn.    Musea  L. 

Syrphus  Rss.  iv.  325. 
Ceboplatus  Be. F.  Ltr.  7^^/ndaL, 

P/ltti^a  Mgn. 
— ^—  tipuloides  iv.  137. 
Chiowea  Dn.  Ltr.  Ttpuiah. 

araneoides  iii.  441. 

CHiRONOMusMgn.F,Ltr,  TipA 

L.  L  467.  ii.  6.  iv.  571. 

phunosus  iiL  143»  153,  287. 

stereorarius  ii.  275,  280. 

CoNOPs  L.  F.  Ltr.  Mgn.    Jinbu 

Gff.  jBwpif  Sep.  iiL  467. 
CoRETHRA  Mgn.  Ltr.   Ttp^da^h. 

CkironomuMr, 

^crystallina  iiL  111,  114. 

culicifonnis  ii.  282.  iiL  248. 

iv.  67. 
Cratbrina  Olf.  HippobotealuY, 

Omithomyia  Ltr.    Stentpteryi 

Lch. 

Hirundinis  L  ill.  iii.  lOl- 

CTENOPHORAMgn.F.Ltr.  TipuU 

L,  Ctenoccra  i.  259.  iiL  448. 

—  pcctinicomis  iiL  246, 248. 
CuLEX  L.  &c.  L  112.  iiL  82,  842, 

286.  iv.  425. 

annulatus  i.  117. 

equinus  i.  148. 

pipiens  i.  113.  iL  281,  356. 
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CuTE&SBmA  Clk.  Ltr.  (Esirut  L. 

F.  i.  166. 
DiLOPHus  Mgn.  Ltr.    T^tda  L. 

HirteaF.  BUno  01  m.  369. 
DiocTBiA  Mgn.  F.  Ltr.  AtUut  L. 

Erax  Sep. 

—  (Blancuca  i.  874. 
Diopgis  L.  &c.  iii.  500.  iy.  324. 
DoucHOPus  Ltr.  F.  Mgn.   Mutca 

L.  Nemoteliu  DeQ. 

nobilitatus  iv.  56. 

EcHiNOJCYiA  Du.  Ltr.  Mutca  L. 

Tachina  F.  Mgn. 

grossa  iii.  S7.  iv.  50,  156. 

Empis  L.  Sec.  i.  S75,  396.  iv.  571. 

—  cfaioptera  iii.  336. 

pennipes  iii.  673. 

Eristaus  Ltr.  F.  Mgn.  Mutca  L. 

HelophUut  Ltr.     Elophilus  iii 
478.  iv.  351. 
intricarius  iv.  232. 

—  tenax  i.  256.  iii.  55a  iv.  196. 
Gastebophilus        (Gatirophilut) 

Lch.  (Estrus  L.  F.  Clk.  Ltr.? 

Gattrut  Mgn.  iv.  66. 

Equi  i.  147,  253,  341. 

hsemorrhoidalis  i.  147. 

RsMATopoTA  Mgn.  F.  Ltr.   Tit^ 

banut  L.  iiL  325,  484. 

pluvialis  L  1 10. 

Helophilus  Mgn.  Mutcalj.  Erit' 

talit   F.  Ltr.?     Elophilus  iii. 

273. 
^—  pendnlus  i.  140.  iii.  137.  iv. 

52. 
Heptatoma  Mgn.  Ltr.  F.     To" 

banut  L.  iii.  325,  484. 
Hilara  Mgn.  Ltr.    Empis  L.  F. 

Bibio  Pnz. 

maura  iL  7,  369. 

H1PPOBO8CA  L.  &c.  ii.  306.  iii.  64, 

471. 

equina  i.  149.  ii.  224.  iii.  68. 

Leptis  Mgn.  F.  Ltr.    Mutca  L. 

Nemotelut    DeG.     AtUut    OS. 

Rhagio  i.  867.  iii.  477. 
Vermileo  i.  431.  ii.  281.  iv. 

388. 

LiMNOBiA  Mgn.  Ltr.  Tipula  L.  F. 
replicata  ii.  273.  iii.  116. 


Merodon  Mgn.  Ltr.    Mutca  L. 

Eristalis  F. 
■         Narcissi  i.  194. 
Mesembbina  Mgn.  Musca  L.  F. 

ErittalitF,   VoluceUaLtr.   Syr- 

phut  Pnz. 
— ~  meridiana  iii.  89,  122. 

roystacea  ii.  241. 

Musca  L.  F.   Mgn.     Anthomyia 

Mgn.  i.  396.  iii.  325,  583. 
^—  Caesar  i.  257,  388. 
^—  domestica  i.  48.  ii.  357, 466. 
Hordei  i.  173. 

—  maculata  iv.  297. 
^—  pagana  iii.  643. 

vomitoria  i.  257.  iv.  296, 263. 

MvcETOPHiLAMgn.Ltr.  TkndaL. 

Sciara  F.  MutcaWl.  u.  7.  liL  234. 
Myopa  F.  Mgn.  Ltr.    Conopt  L. 

Atilut  Off.   Sicut  Sep.    Stomox" 

oidet  Shf. 

—  buccata  iii.  479. 
Nemotelus   Off.   F.  Ltr.   M^. 

Mutca  L.    Siralt/omit  Rss.  iii. 

478. 
(EsTRUS  L.  &c.i.  151, 153.  lil  181, 

205. 

Bovis  i.  150. 

— —  Hominis  i.  1 36. 
^— ^  nasalis  i.  160. 

—  Ovis  i.  158.  iii.  643. 
■   ■  pictus  i.  159. 

— —  Tarandi  i.  160. 
— —  veterinus  i.  161. 
OiNOPOTA  Kby.  Mutca  L.  Antho- 

myia  Ltr.?  Mgn. 

ventralis  i.  230  {ficUarisy 

Ornithomyia  Ltr.  Hippobotca  L. 

F.  i.  385.  ii.  506. 
— —  avicularia  i.  U  l.iii.  506.iv.  87. 
OsciNisLtr.F.  Musca  L.  DacutF. 

ceilaris  i.  230,  384. 

Frit  i.  174. 

^—  Germinationis  iv.  499. 
— -  lineata  L  174. 

Oleae  i.  208. 

Pumilionis  L  169,  173. 

OxYPTERUM  Lch.   Hippobosca  L. 

F.   Ormthomyia  Ltr. 
Kirbyanum  i.  152. 
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Ph  ASIA  Ltr.  Mtuoa  L.  Therem  F. 

Mgn. 
— ^-  subcoleoptrmta  iii.  619. 
PsTCHODA  Ltr.    Twtda  L.    7Vt- 

diopteraMffk.  BunoF.  Tmeana 

Shi.  iii.  6Sfi,  644.  i^.  485. 
Rhingia  Sep.  F.  Mgn.  Ltr.  Conopt 

L.   JfftfcaDeG.    VoluceUaGf^. 

iii.  478. 
Sarcofhaoa  Mgn.    Musca  L.  F. 

Ltr.  iii.  SS, 
— —  comaria  L  257.  iiL  63,  SOI. 

iv.  49,  170. 
ScATOPHAGA  Mgn.  F.  Ltr.  Mu$ca 

L.  Pyropa  U.   Scatomyxa  Fin. 

i.  386. 

Ceparum  i.  192. 

scybalaria  i.  275.  ^^ 

stercoraria  i.  275.  iii  96,  299. 

ScATOPSE  Off.  Mgn.  Ltr.  TipulaL. 

Penthetria  i.  152.  iii.  632. 
SciARA  Mgn.  F.  Tipuia  L.  Jib- 

lodrus  Ltr.  iii.  477. 

—  Thomae  iiL  67. 
SfiioPTERA Kby.  MutcaL,  Ortalit 

Mgn.   TepkrUisLtT.F. 

yibrans  ii.  301,  355. 

Sepedon  Ltr.  Musca  L.  Bacchm  F. 

5j^ttt  Rss.  ilfi«^'oShLiii.258. 
Sepsis  Fin.  Mgn.   Musca  L.    TV- 

phriHs  F.  Mkropeza  Ltr. 

cynipsea  ii.  241. 

SicusLtr.  MuscaL,  Tachydromia 

Mgn.F. 

—  flavipes  iii.  666. 
SiMuuuM  Ltr.  SmuUa  ^^.  Culex 

L.    RkagiOj  Scatopse  F.   Atrac' 
ioceraPnz.  Tipuia  DM.  Bilno 
Ol.   Hlrtca  Shi.  i.  112,  118.  iv. 
495. 
*— ^  columbaschense  L  152. 

—  maculatum  L  152. 

— -  reptans  i.  128. 

Stomoxts  QSi  F.  Mgn.  Ltr.  Co- 
nopt L.  Musca  DeG.  Empit 
Sep.  i.  118,253.  iii.  469. 

— »  caldtrans  i.  49,  110, 146. 
Steattomis   Gff.  F.  Mgn.  Ltr. 

Muica  L.    Hirtta  Sep.  i.  385. 

jy.  351. 


Stbattomis  Chamdeon  iL  SS7, 
282.  iii.  99, 172,  258.  iv.  54,  79. 

SYBPtius  Ol.  Mgn.  Ltr.  Mutca  L. 
Scseva  F.  iL  272.  iii.  296,  702. 
iv.  138. 

—  arcuatus  iv.  131. 

—  Pyrastri  i.  387,  399.  iL  «77. 
iii.  143.  iv.  96. 

—  Ribesii  iiL  299. 
Tabancts  L.  &c  iii.  225,  466,  501. 

■'■   bovinus  iiL  37;  478. 

rusticus  i.  146. 

— -» tarandinus  L  162. 
Tachina  Mgn.  Musca  L.  F.  Ltr. 
— «-  Larvarum  L 190, 270.  iv.  9S1. 
Tanypus   Mgn.  Ltr.     Tipuia  L. 

CMronomus  F. 

maculatus  iii.  137.  iv.  55, 

monilis  iL  275.  iii.  143. 

Tefhritis  Ltr.  F.  Musca  L.  Or- 

talis  Mgn. 

—  Cerasi  L  198. 
Tetanocera  Do.  Ltr.  Musca  L. 

Scatophaga  F.      XHdya   Mgn. 

Phasia. 
^—  mamnata  iv.  299. 
Thereva  F. Mgn.  ConopsL,  Mus- 

gaShf.  Phasia  Ltr.  StfrpkusRM. 

—  hemiptera  iiL  501. 
TiPULA  L.  &c.  i.  56.  iiu  67,  122, 

557,  679.  iv.  571. 

—  amphibia  iL  279.  iiL  137, 143. 
comieina  L  182. 

—  crocata  ii.  355,  378. 

gigantea  iii.  36. 

lunata  iiL  248. 

oleracea  i.  182,  252.  ii.  357, 

364,  448.  iii.  284. 

—  variegata  iL  363. 
TRiCHOcERAM^iLLtr.  7^ndah.F. 
^—  hyemalis  iL  438. 
Trypeta  Mgn.    Musca  L.    Te- 

phritis  Ltr.  F. 

Cardui  L  450.  iiL  273. 

Tyrophaga  Kby.  Cts.  Musea  L, 

PiophUa  Mgn.  Tephntis  F.  Ltr. 
casei  Qw/m)  L  229,  310.  ii. 

280. 
VoLucELLAGCLtr.Mgn.  MuscaL. 

Syrphus  F.  i.  267.  ii.  220.  iii.  1 53. 
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VoLucsLLA  bonbylant  ii.  9SI. 

—  plmnata  iL  277.  Hi.  137. 
Xtlophagus  Mgn.  F.  Ltr.  Mutca 

L.  Nemotelut  DeG.  Asihu  SbL 
iiL  643. 
Xylota Mgn. Ltr.  MutcaL,  M» 
letia  F.  Eumenis. 

—  pipiens  iv.  210. 

Order  xi.  APHANIPTERA.  iv. 
39]. 

PuLBX  L.  &c  L  49.  iii.  656, 
Irritans  i.  loo. 

—  pesetraos  i.  49,  loi. 

Order  xii.  APTERA.  iv.  392  •. 
Suborder  i.  Hexapooa.  iv.  392. 

Lepisma  L.  &c  iii.  106,  160,  167. 

—  SBCcharina  iii.  23. 
Machilis  Ltr.     LepUma  L.  F. 

Forbicimi  Gff.  iii.  168,  391,  714. 

polypoda  ii.  316.  iii.  23,  498. 

Meuttophagus  Kby.    Pediculus 

L.F. 

—  Melittae  i.  163.  iii.  163. . 
Melophaoits  Ltr.   HippodoMca  L. 

F.  Melophila  Ntz.  i.  1 57.  iii.  23, 
471. 

—  ovinus  iiL  65. 

NiRMus  Hnn.  Ltr.  Pedundm  L.  F. 
jRtctnitf  DeGt.  i.  163.  iii.  97, 104. 
iv.  232. 

—  Anseris  iii.  489,  575. 

Fringillae  iii.  513. 

'Pavonis  iii.  320. 

Nycteribia  Ltr.  F.    Acarus  L. 

mppobosca  Vgt.      Phthiridium 
Hrra.  iii.  20,  472,  656. 

—  Vespertilionis  i.  385.  ii.  307. 
iii.  65, 

PkDu;uLU8  L.  &c.  i.  85, 
*—  Apis  iv.  232. 


PiDicuLCJS  ceraMycim$$  iv.  834» 

cocdneus  iv.  234. 

Gryllotalp*  iv.  234. 

—  humanus  i.  83. 
— —  ricinoides  L  88. 

—  rostratus  iv.  284. 
Phthirus  Lch.  Ltr.  Pedicvlut  L. 

F.  iiL  26. 
POOURA  L.  &c  iiL  168,  714. 
4ifiiatica  iL  315. 

—  nivalis  ii.  440. 
Sminthurus  Ltr.     Podura  L.  F. 

iu.  168,  714. 

—  ftncus  iL  315,  319. 

Suborder  ii.  Octopooa.  iv.  393. 
Acarus  L.  &c.  i.  88.  iii.  4,  8. 

destructor  L  96,  241. 

Dysenterise  i,  90. 

■        Farinas  L  228. 

Lactis  i.  88,  97.  ' 

mai^ginaUis  L  141. 

Scabiei  L  92,  95.  ii.  328. 

Siro  L  229, 310.  ii.  226, 328. 

vibrans  ii.  302. 

AsToMA  Ltr.  Acarui  L.  F.  iiL  107, 
653. 

—  parasiticum  iv.  237. 
Caris  Ltr.  Acarui  L.  iii.  107, 653. 
Chbxletub  Ltr.  Acarus  L.  F. 

eruditus  L  240.  iii.  107. 

Cheufer  Gff.  Ltr.  PhakmgiumL. 

Scorpio  F.  iii.  26,  657,  703. 
— —  cancroides  iL  365.  iv.  286. 
ERYTHRiEus  Ltr.  Acarus  L.  Ga' 

masui  F.   TrombitUum  Hnn. 

—  telarius  i.  203; 

Eylais  Ltr.   Acarus  L.  Atax  F. 

iv.514. 
Gamasus  F.  Ltr.  Acarus  L.  Hnn. 

^TrovufubuM  Hnn. 

Baccarum  ii.  307. 

^—  Coleoptratorum  iv.  234, 
Gymnopterorum  i.  163.  i. 

265. 


*  It  is  to  be  observed,  that  the  individuals  of  this  Order  belong  sotne  tp 
MtttuBlnUata,  as  Nhnnus;  others  to  Hauttellata,  as  Pediculus i  and  others,  as  the 
Po^podot  in  which  the  seven  organs  of  a  perfect  mouth  are  multiplied,  pro- 
perly to  neither  of  these  subclasses. 
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Gamasus  motatorius  iL  SOS. 
G0NYLEPTB8  Kby.  Ltr.    Phakm- 

ghm  L.  F.  in.  SI,  37,  66S,  701. 
Hydrachna  Mil.  Ltr.  Aom^mh. 

Atax  F.  ii.  S60.  iv.  9S5,  514. 
— —  absteraens  Hi.  84,  9S. 
Ixodes  F.  Ltr.  Acsnis  L.  iii.  47S. 
— —  americanus  i.  105.  iii.  89. 

ReduTius  iL  SS8. 

Ridnus  i.  104,388.  ii.  S04. 

Leptus  Ltr.  Acarus  L.  Oanuuut 

F.  Pet&mha  Sep.  TnrnMhm 

Hnn.  iii.  653. 
^—  autumnalis  i.  96,  I  OS. 

Phalangii  iv.  237.    . 

LiMNOCHARES    Lcb.     Acattu    L. 

TrombUUum  F.  Hrm.  iv.  514. 
Ntmphow  Ltr.  F.  Phalan^um  L. 

Pycnogotmm,  O.  F. 

—  grossipes  L  166. 
Obsibium    Lch.     Pkalangium  L. 

CheUfer  Off.  Ltr.  Scorfno  F.  iv. 

398. 
OcTPETB  Lch.  Acarut  L.  iii.  107« 

653. 
Phalanoium  L.  F.  Opilio  Hst  11. 

305,  329.  iii.  461,  685. 

—  comutum  iv.  288. 
^—  Opilio  iii.  659.  iv.  121. 
Tbohbibidm  Hnn.  F.  Acarut  L. 

i.  89.  iii.  95.  iv.  320. 
— — -  aqueUicum  i.  393. 
— -  holosericeum  i.  826.  iii.  491. 

tinctoriuro  i.  326. 

UaopoDA  Ltr.  Acarus  L.  Oanuuut 

F. 
^—  vegetans  i.  392.  ii.  j:27.  iii. 

92.  iv.  234. 

Suborder  iiL  Polypoda.  iv.  394. 
Cebmatia  U.  Scolopendra  L.  F. 

Scutigera  Lam.  Ltr.  lulut  Pis. 

iii.  578,  685,  702.  iv.  48. 
Ceaspedosoma  Lcb.  Ltr.  lulut  L. 

F.  iii  493,  653. 
Geophilus  Lch.  Ltr.  Scolopendra 

L.F. 
electricus    i.    186,  259.    ii. 

225,  419.  iv.  19. 
*— —  phosphoreus  ii.  415. 


GLOMBKitLtr.  IukmL,¥.  Omiteut 

Gm.  F.  AnmuBUo  Cwn^h.  476. 
IiTLus  L.  &c.  iii.  22,  SS,  657.  iv. 

48,  418. 
— ■»-  foetidissiinus  iv.  148. 

-^ fbscui  iii.  65S. 

— — »  mazimuf  iii.  653. 

sabulosus  iiL  653. 

— -  terrestris   il  241,  304.  ni. 

180.  iv.  134. 
LiTHOBius  Lch.  Ltr.  Scolopendra 

L.  F.  Hrm. 

fiMTficatus  iL  505.  iiL  49S. 

P0LLYXBNU8  (Po/yjRmiif}  Ltr.  Sco* 

lopendra  L.  F.  Iulu§  DeG.  iii. 

653. 

la^urus  iiL  107. 

PoLYDBSMus  Ltr.  lulut  L,F.  Seo' 

lopendra  Gff.  iii.  395,  65S. 

—  complanatus  L  186.  iii.  498. 
ScoLOPEKDBA  L.  &c.  iiL  37.  iv. 

418,  571. 
— —  altemata  iv.  48. 
morsitaas  L  196.  iiL  490.  iv. 

16.  . 

Class  IL  ARACHNIDA. 
iii.  Sa 

Order  i.  ARANEIDEA.  iv.  396. 

AoELENE  Wlk.  Ltr.  Aranea  L.  F. 
^-—  labyrinthica  i.  420. 
A&ANEA  L.  &c.  iiL  25,  27»  31. 
— —  arundinacea  i.  422. 

calycina  L  422. 

domestica  iv.  99. 

—— «/«/»*  i.  311. 

—  obtextrix  ii.  340. 

latens  i.  420. 

Abotboneta  Ltr.  Wlk.  Aranea 

L.  F.  iii.  492. 
— «-  aqiiatica  i.  424,  470.  iiL  398. 
Cabkinodes  Kby.  Aranea  L.  F. 

Epeira  Wlk.  Ltr. 

—  acuieata  iiL  705. 

c^mcriformis  iii.  396,  705. 

Clubiona  Ltr.  Wlk.  Aranea  L.  F. 

iii.  490. 
atrox  i.  422. 
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Clubiona  holoeericM  i  SGS*  422. 
Cteniza  Ltr.  Araoea  L.  F.  Sau. 
Mygale  Wlk. 

csementaria  L  43S,  467.  iii. 

491. 

— -^  Sauvagesii  (.Mygale)  i.  470. 
DoLOMEDEs  Ltr.  WIL  Aranea  L. 

F.  iii.  492. 
Dbassus  Wlk.  Ltr.  Aranea  L.  F. 

iii.  490, 
Dybdera  Ltr.  Wlk.  Aranea  L.  F. 

iii.  489. 
Epeiea  Wlk.  Ltr.  Aranea  L.  F. 

—  Diadema  L  405^  412.  iiL  491. 

—  conica  i.  4)9. 

fasdata  iii.  71. 

reticulata  i.  415. 

Eassus  Wlk.  Ltr.  Aranea  L.  F. 

iii.  492. 
Latbodectus  Wlk.  Aranea  L.  F. 

Theridiou  Ltr.  iii.  492. 
Lycosa  Ltr.  Wlk.  Aranea  L.  F. 

i.  363,  491. 

pyratica  L  42d» 

— ^  saccata  L  361,  423. 

Tarentula  i.  127.  iii.  490. 

Mygale  Wlk.  Ltr.  Aranea  L.  F. 

iiL  37,  40,  491. 

avicularia   i.  422.   iii.  490, 

.     492. 

— ^  calpeiana  iii.  490. 
Nyssos  Wlk.  Aranea  L.  F.  Ltr. 

coloripes  iii.  492. 

Pholcus  Wlk.  Ltr.  Aranea  L.  F. 

iii.  492,  681. 
Salticus  Ltr.  Aranea  L.  F.  At- 

/wWlk. 

scenicus  I  424.  ii.  312. 

ScYTODES  Ltr.  Wlk.  Aranea  L.  F. 

iii.  489. 
Seaestbia  Ltr.  Wlk.  Aranea  L. 

F.  iii.  489. 

perfida  iu.  492. 

senoculata  i.  421. 

Spaeassus  Wlk.    Aranea  L.  F. 

Micronmata  Ltr.  iii.  492. 
SpHAsusWlk.  Aranea  h.Y.  Oay- 

opet  Ltr.  iii.  490,  492. 
Stobena  Wlk.  Aranea  L.  F.  Ltr. 

iii.  492. 


Tetaaomatba  Ltr.  Wlk,  Aranea 

L.  F.  iiL  492. 
Thebioium  Wlk.Ltr.  AraneaL.F. 
— *^  bipunctatum  L  421. 
— —  tredecknguttatiim  L 1 27, 277, 

420. 

Thomisus  Wlk.  Ltr.  Aranea  L.  F. 

iiL  71. 
^-«—  venatorius  L  423,  470. 

Order   iL    SCORFIONlDfiA. 

iv.  397. 

ScoBPio  L.  &c.  iii.  37,  ^96»  ir.  61, 

100,  133. 
europaeus  iiL  343,  489.  iv, 

124. 

—  maurus  iii.  490. 
-»—  occitanus  iv.  123. 

Order  iu.  GALEODEA.iir.  397. 

Galeodeb  Ol.  Phaianshim  L.  Sol- 
puga  Ltr.  F.  RJuupoxm.  iii.  22; 

683,  689.  iv.  395. 

araneoides  i.  125. 

fatalb  L  126. 

intrepidus  iii.  696. 

Order  iv.   PHRYNIDEA.    iv. 
398. 

Phbyncts  Ol.  Phedangium  L.  Ta- 
rantula Bm.  F.  iii.  31,  683.  iv. 
396. 

Thelyphonus  Ltr.  PhaiangiumL, 
Tarantula  F.  Scorpio  Gm.  iiL 
683,  703.  iv.  396. 


CRUSTACEA. 


Abmadillo  Cuv.  Ltr.  Oniscus  L. 

F.  iiL  168. 

ovalis  iii.  653. 

vulgaris  L  141.  ii.  230.  iii. 

653. 

zonatus  iii.  493. 

BoPYBUs  Ltr.  Oniscut  L.  Mono' 

cuius  F.  iv.  478. 
Canceb  L.  &c.  L  300. 
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Daphnia  MiL  Ltr.  Monocuius  L. 

F. 

pennata  i?.  167. 

LxRUNDALcb.  Om$cutL,  Ct/amus 

Ltr.  SquUia  DeG.  Pycnogattum 

F.  iiL  27. 
LiMNOELA  Lch.  Ltr.  Omscus  L. 


LiMKOEiA  terebnms  i.  S38. 
Oniscus  L.  &c.  iiL  77, 168. 
PoECELLio  Ltr.  Omtcus  L.  F.  iiL 

168.  iT.478. 
Thalassina  Ltr.  Cancer  L.  iit- 

tacuiF, 
— —  Scorpio  iiL  27, 


N.B.— The  reader  is  requested  to  observe  that  in  the  preceding  Index, 
one  object  has  been  to  point  out,  wherever  it  was  posnble,  to  what  Ldn- 
nean  or  Fabrician  genus  each  of  the  genera  included  in  it  may  be  re- 
ferred, though  no  species  of  it  may  have  been  known  to  those  authors. 
Where  a  Synonym  of  any  genus  is  printed  in  Roman  letters,  it  indicates 
that  such  genus  is  so  denominated  in  the  former  Editions  of  this  work. 
The  first  namer  of  a  genus,  together  with  any  author  who  has  written  a 
monograph  upon  it,  or  on  any  tribe,  and  the  more  eminent  systematists, 
are  usually  only  quoted.  If  the  reader  finds  any  difference,  as  is  some- 
times the  case,  between  the  text  and  the  Index,  he  will  be  pleased  to 
correct  the  former  by  the  latter.—For  instance,  it  was  not  discovered 
till  too  late,  that  the  name  Uria  was  pre-occupied  in  Ornithology;^ in 
the  Index  this  name  is  altered  to  Uriala.  Doubtful  specie$  are  printed 
in  Italics. 
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Aci,  Achariot. 
Afx,  Afzelias. 
Ahr.  Ahrens. 
Bib.  Billberg. 
Bjr,  Bjerkander. 
Bn.  Boneiii. 
Be.  Bosc. 
Bng.  Brongniart. 
Bm.  Brown. 
Chr.  Charpender. 
C$t.  Christ. 
CL  Clairvillc. 
Ck.  Clark. 
Cqt.  Coquebert. 
CU.  Curtis. 
Cuv.  Cuvier. 
Czn,  Czenpinski. 
Dg.  Dahlberg. 
Ihu  Dalman. 
DeG.  DeGeer. 
DeJ.  DeJean. 
DeL.  Delatour. 
Dny.  Denny. 
D$.  Dorthes. 
Dft.  Dufbchmidt. 
Dtu  Dumeril. 
F,  Fabricius. 
Fin.  Fallen. 
Fch.  Fischer. 
Fro,  Frolich. 
Gff*  Geoffrey. 
Grm.  Geraiar. 
Gnd.  Gmelin. 
Gdi.  Godart. 
Grv.  Gravenhorst. 
Crm.  Gronovius. 
Gyl.  GvUenhal. 
Hgn.  Hagenbach. 


Hth.  Hawoith. 
Hd.  Hellenius. 
Hlw.  Hellwig. 
Hit.  Herbst. 
Hrm.  Hermann. 
Hff.  Hoffmanseg. 
Hp.  Hoppe. 
Ho.  Host. 
Hbr.  Uuber. 
Hii.  Hiibner. 
n.  lUiger. 
Jur.  Jurine. 
Kby.  Kirby. 
Kg.  Klug. 
Kn.  Knocb. 
Kgn.  Kugellan. 
Lg.  La^s. 
Liu.  Laichart. 
Lam.  Lamarck. 
Lsp.  Laspevres. 
Ltr.  LatreiUe. 
Lx.  Laxman. 
Ldi.  Leach. 
Ltm.  Lewin. 
Ltn.  Lichtenstein. 
L.  Linnaeus. 
M^L.  MacLeay. 
Mm.  Marsham. 
Mg.  Megerle. 
M^  Meigen. 
Mu.  Mulier. 
Ntz.  Nitzsch. 
Oct.  Ochsenheimer. 
Olf.  Oifers. 
61.  Olivier. 
O.F.  OthoFabrichis. 
P.deB.  Pal.deBeau- 
vois. 


Pilf.  "Pallas. 
Pnz.  Panzer. 
Pk.  PaykuU. 
Pck.  Peck. 
Prt.  Preysler. 
Qu.  Quenzel. 
Rtt.  Rossi. 
Sib.  Sahlberg. 
StF.  Saint  Fargeau. 
Sam.  Samouelle. 
Sau.  Sauvages. 
Sv.  Savi. 
Shf.  Schaeffer. 
Ska.  Schaller. 
Sch.  Schonherr/ 
Shr.  Schreiber. 
Shu.  Schlippe 
Sep.  Scopoli. 
Shi.  Sbellenbeiv. 
Shk.  Shrank. 
Sp.  Spence. 
Spn.  Spinola. 
Sin.  Stephens. 
5/.  Steven.     * 
SO.  Stoll. 
Stm.  Sturm. 
Slz.  Sulzer. 
Swd.  Swederus.  , 
Thn.  Thunberg. 
TU.  Treitschke. 
VU.  Villers. 
Vo.  Voet. 
Vgt.  Voigt 
Wlk.  Walckenacr. 
Web.  Weber. 
Wi.  Wilkin. 
Wlf.  Wolf. 
Zgk  Ziegler. 
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Agaautle  i.  soi. 
Aftennes  i.  319. 
Asseen  i.  334. 
Bamburot  i.  3S0. 
Bedeguar  L  448.  iv.  19S. 
Bemarkelse-miisk  i.  33. 
B^te  de  la  \^ei^  i.  266. 
Bete  Rou^e  i.  104. 
Blaazops  n.  391. 
Bralot  i.  1 10. 
Bnimm-yogel  li.  374. 
Bjer  L  334. 
Cadelle  L  172.  iii.  143. 
Cafafi  i.  128. 
Cancrelas  i.  269. 
Cangrejos  ii.  412. 
Cantande  de'  GigK  ii.  257. 
Chenille  i.  185. 
Cbeyeux  de  Florence  i.  287. 
Chigoe  i.  49,  101. 
Chinche  L  106. 
Choni-la-chu  i.  327. 
Ciron  des  paupieres  i.  88. 
Clair^ne  iv.  213. 
Coddia  I  123. 
CoDiegen  i.  241. 
Cooltee  i.  177. 
Coya  or  Coyba  i.  132. 
Cucujj  ii.  408. 
Cupia  L  309. 
Demoiselles  i.  276. 
Dibben  Fashook  i.  315. 
Drag^es  iv.  213. 
Drovers  or  Draguere  i.  248. 
Dupions  iii.  218. 
Faux  Couvdn  iv.  ^1. 
Fils  de  la  Vierge  ii.  331. 
Gards-drag  ii.  271. 
Gram  i.  177. 
Grillo  ii.  297. 
Grugru  i.  302. 
Harpions  iv.  212. 


Heer-wurm  ii.  8. 

Hufen  L  168. 

Hummel-Biene  i.  378. 

Jiggers  L  101. 

Jonarr6  L  I7S, 

Kakerlac  L  263. 

Kan-la-chu  i.  327. 

Kermes  L  319. 

Koloo  i.  177. 

Lierman  ii.  399. 

Lnzette  or  Luisette  iv.  213. 

Macanco  i.  303. 

Manias  blancas  i.  128. 

Maringouins  i  112. 

Morts  blancs  iv.  212. 

Mosquito  i.  112,  118. 

Moustique  i.  112. 

Moutac  i.  303. 

Muscardine  iv.  213. 

N^ua  i.  101. 

Nopaleros  i.  322. 

Noya  i.  123. 

Passis  iv.  212. 

Paxtle  i.  322. 

Pela  i.  327. 

Pique  i.  101. 

Quabir^my'  L  329. 

Rouse  (La)  iv.  212. 

Rouleuses  iii.  306. 

Sacktrager  i.  461.  iii.  251. 

Safhnaal  L  297. 

Semilia  i.  322. 

Skambosse  i.  34. 

St&kra  i.  149. 

Stamm-raupe  ii.  428. 

Sultan  Jaraad  ii.  1 7. 

Taraa-joura  i.  309. 

Tardigrade  iii.  22. 

Teignes  a  fourreau  k  manteau  i. 

459. 
Temazealla  i.  323. 
Temporaneros  i.  118. 
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Tendaraman  t  1S7, 
Tets  de  choux  i.  189. 
TolaorThola  i.  319. 
Torbist  i.  34. 
Touffe  iv.  212. 
Tripes  iv.  212. 
Tsalt-salya  i.  153. 
Tana  de  Casdlla  i.  322. 


Tungua  L  101. 1 
Tusseldhootie  L  334. 
Vaches  k  Dieu  i  266. 
Yinaigrier  L  67. 
Vouprisd  i.  156. 
Wunn-trdchni89  i.  213. 
Zancudo  L  118. 
Zimb  L  153.  ii.  376. 
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Abstinence  of  insectty  i.  398. 

Acariasis,  disease  so  called,  i.  97 ; 
iv.  232,834. 

AcH  aceticyif.  144:  borobic,  iv. 
145:  formic,  lY.  144:  malic,  iv. 
144. 

Acoms,  Attacked  by  insects,  L  214. 

Acrid(yphagi,  L  304. 

MUan,  iv.  435. 

Aeroscepty,  iii.  46;  iv.  248,  253. 

AMniiy,  iv.  366  :  object  of,  4 LI. 

Atr-retervoirs,  iv.  54,  191. 

Aldrovandta,  iv.  438. 

Anableps,  singular  fish,  iii.  498. 

Amnios  and^  Chorion^  analogue  of 
in  insects,*  iii..  61. 

Analogs  in  natiu^,  kinds  of,  iv. 
427:  object  of,  417:  scale  of 
in  insects,  421. 

Analogies,  i.  7  j  iv.  414. 

Anally  argument  from,  iv.  245. 

Analysis  (chemical)  of  insect  sub- 
stance, iii.  394. 

Anbury,  i.  450. 

Animals,  classifications  of,  iii.  2. 

— —  annuiose,  iii.  13 ;  iv.  436 : 
insectivorous,  i.  261. 

Ant,  black,  ii.  48 :  fire,  i.  122 : 
creen,  122  :  hill  or  horse,  234 ; 
11.  48,  96  :  jet,  48,  97 :  mason, 
96 :  miner,  79  :  parasol,  i.  209 : 
red,  ii.  48,  69 :  rufescent,  76 : 
sancuine,  81:  sugar,  i.  183: 
turf,  ii.  93:  visitation,  L  123, 
273 :  yellow,  ii.  48,  89. 
AnieeUer,L  281. 

Antenna,  iii.  508 :  whether  analo- 
gous to  ears,  46.  iv.  240. 
Antipathies,  natural,  i.  143. 


AntUon,  i.  425. 

Ants,  love  of  thdr  young,  i.  364 : 
nests,  476 :  swarms,  iL  51 :  lan- 
guage, 59:  wars,  68:  slaves, 
74 :  milch-cattle  or  Aphides,  87: 
emigrations,  91 :  recruits,  92: 
roads,  97 :  strength,  99 :  diver- 
sions, 103 :  diseases  of,  iv.  208. 

(white),  ravages  of,  L  244 : 

nests,  506  :  history,  iL  31 :  colo- 
nies, 34 :  number  of  ^gs,  36 : 
soldiers,  39  :  sounds  oC4l. 
Aphides,  See  Plant-Hoe, 
Apparatus  for  taking  and  destroy- 
ing; insects,  iv.  528. 
Apple,  attacked  by  insects,  L  199. 
Apricots,  attacked  by  insects,  i. 

202. 
Arachnida,  how  they  difier  firom 
insects,  iii.  10:    thdr  respira- 
tion, iv.  60 :   circulation,  99 : 
liver  and  intestinal  canal,  122. 
Aristotle* s  system  of  animals,  iii  2 : 

of  insects,  iv.  432. 
Armadillo,  feeds  on  locusts,  L  281. 
Armour  (defensive)  of  insects,  iL 

222. 
Amu,  fore  legs  why  so  called,  liL 

544. 
Arrows  (poisoned),  how  prepared, 

i.  133. 
Articulations  of  Ic^,  iiL  654,  663, 

669,  680. 
Artifices  (defensive)  of  insects,  fi. 

254. 
Aspect  (defensive)  of  insects,  iL 

221. 
Ass,  remeurkable  anecdote  of,   iL 
.   496.  note. 
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AiHhidei  (defennre)  of  insects,  IL 

229. 

AurehOy  i.  65. 

BaiUt  (insect)  for  Fishes,  i.  286. 

Barley^  destroyed  by  insects,  i. 
173. 

Betmi  and  Peat,  destroyed  by  in« 
sects,  i.  175. 

Bee,  carpenter,  i.  436 :  clothier,  i. 
435:  teaf-cutter,  36,  194,  442: 
mason,  438 :  poppy,  440. 

Bees  (hive),  affection   for  their 
young,  i.  376:  combs,  481 :  fa- 
bles respecting,  ii.  120:  females, 
1 22 :  larvae  of  workers,  how 
turned  to /<?wia/e#,  127:  weight 
and  bulk,  126:  jealousy   and 
battles  of  the  female  or  queen, 
140 :     her    appearance    how 
retarded,    144 :    homage  paid 
her,  149:  efiects  produced  by 
the  loss  of  her,  150 :  sound 
emitted  by  her,  383:   fecun- 
dation,  169;  iv.  167:  swarms, 
ii.  158 :  males,  number  of,  168  : 
slaughter    of,    170:    workers, 
tongue  of,  174:  wax-pockets, 
175:  collection  of  honey  and 
pollen,  175:  excursions,  184: 
scouts,  186:  ventilation  of  their 
liive,  190:  language,  197:  an- 
ger and  battles,  199,  204 :  ene- 
mies, 1.   163;  ii.  205:  tempe- 
rature, 209,  441 ;  iv.  77 :  modi- 
fications of  their  instinct,ii.  475: 
degree  of  intellect,  489, 507;  iv. 
32:  disease8,2l  1 :  kinds  of,  i.  330. 
J^^tf/^,  pertinacity  of  one,  iL  232 : 
asparagus,   i.    192:    bacon,   i. 
228 :  bloody-nose,  ii.  244,  317 : 
burying,  i.  352 ;  iv.  262 :  dark- 
ling, ii.  239:  death-watch,  L  36; 
iL  381:  lily,  257:  meal-worm, 
i.  227 :  oil,  ii.  247  :  poplar,  242: 
rhinoceros,  iv.  1 1 :  rove,i.  228 : 
ii.  234,  241.  turnip,  i.  187  :  vine 
204:   iv.  512. 
Beetles,  blister,  L  38,  315 ;  ii.  224  : 
bombardier,  243;  iv.  134,  149: 
Capricorn,  i.  235,  302 ;  ii.  387 : 
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carnivorous,  iv.  138:  carrion,  it. 
239 :  dun^  or  pill,  i.  351 ;  ii. 
231,  254;  lii.  441,  455 :  elastic, 
ii.  '3 1 3 :  herbivorous,  iv.  1 38  : 
knot-grass,  169:  petalocerous, 
iv.  408 :  lamellicom,  iv.  251, 
308,  435:  predaceous,  i.  271: 
ii.  317;  iv.  401,  418:  rove,  ii. 
234,  241,  302:  stag,  221,  224; 
tv.  197:  tiger,  iii.  152:  timber 
and  labyrinth,  i.  212,  235,  452; 
ii.  232:  tortoise,  ii.  258:  water, 
1.271;  ii.  359;  iii.  121,  455; 
iv.  263. 
BUe^vessels  of  insects,  iv.  109. 
Black-jack,  what,  i.  187. 
Blood,  showersof,  caused  by  moths, 

i.  34 :  of  insects,  iv.  85,  97. 
Boatman  (water),  i.  107,  275. 
Bonnet,  iv.  455. 
Book-crab,  iv.  236. 
Books,  attacked  by  insects,  i.  239. 
^o^,i.  147. 

Boxes  (store),  described,  iv.  537. 
—  breeding,  iv.  553. 
Brain,  Acarus  found  in,i.  141  :  of 

insects,  iv.  8. 
Breese,  i.  147. 
Bridle,  spinal,  iv.  1 8. 
Bug,  l>ed,i.  106 :  chintz,  171 :  field, 
affection  for  its  young,  i.  359 : 
harvest,  103 :  red,  185  :  water, 
L  275 ;  ii.  360  :  wheel,  i.  108. 
Buas,  galls  of,  i.  451 :  their  scent, 

ii.  240. 
Buprestis  of  the  ancients,  what, 

i.  155. 
Butcher  Bird,  i.  288. 
Butterflies,  blues,  iii.  650:  cop- 
pers, 650:  fritillaries,  252:  651: 
skippers,  ii.  301 :  Trojans  and 
Grecians,   iiL    302 :   mode  in 
which  their  caterpillars  suspend 
themselves  when  about  to  as- 
sume the  pupa,  206. 
BuUerflif,  admiral,  iii.  84,  114: 
Adorns,  i.  41 ;  iii.  650:  brimstone, 
259:   cabbage,  i.   189;  ii.  11; 
iv.  24,  228 :  Glanville  fritillary, 
iii.   114:  hawthorn,  98:  largo 
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skipper,  ii.  801 :  mountain,  iii. 
149:  nettle,  252:  orange-tip, 
853:  painted  lady,  260:  pea- 
cock, i.  9 ;  iii.  213:  purple  em- 
peror or  high-flier,  iv.  512,  530: 
silver-washed  fritillary,  iii.  252 : 
swallow-tail,  ii.  242,  291 ;  iii. 
212:  tortoiseshell,  iii.  110. 

Cabbage  tribe,  insect  assailants  of, 
i.  189. 

Cabinet,  directions  for  making,  ]y. 
556, 

Camphor,  how  to  be  used,  iv.  559. 

Carrots  and  Partnipi,  injured  by 
a  centipede,  i.  185. 

Canu  C.  G.  discovered  a  circula- 
tion in  larvsB,  &c.  iv.  91. 

Case  or  Caddis  worms,  i.  465 ;  ii. 
261,  298. 

Cased-nt/mphs,  i.  67. 

Catching  insects^  directions  for,  iv. 
528. 

Caterpillars,  diseases  of,  iv.  214 : 
how  best  destroyed,  L  SO :  how 
to  preserve,  551 :  processionaiy, 
ii.  23:  teazel,  iiL  275:  surveyors, 
attitudes  of,  ii.  233 :  what  insects 
destroy,  L  268 ;  iv.  228  :  spuri- 
ous, ii.  285:  clothing  ot,  iii. 
173. 

Cattle,  insects  that  attack,  i  145. 

Ceik/ of  insects,  iv.  98,  151. 

Centipedes,  L  126,  258,  311. 

Cephalapoda,  (Cuttle-fish)  have 
three  hearts,  iii.  6. 

Chabrier,  eulogium  of,  iv.  186. 

Chafer,  carrion,  iL  386:  cock,  i. 
178,  207 ;  ii.  372 :  dung,  231, 
S37,  254:  fern,  5:  rose,  317: 
tree,  231. 

Cheese  maggot,  i.  229 ;  ii.  280 : 
mite,  226,  328. 

Cherry,  insects  that  attack,  i.  197. 

Chestnut,  insects  that  attack,  i.203. 

ChrysaUs,  I  65, 

Cicada,  male,  sound  produced  by, 
and  its  apparatus,  ii.  398, 400. 

Circulation,  different  modes  of  in 
the  animal  kingdom,  iv.  81 : 
whether  any  in  insects,  86. 


Clairville's  system,  iv.  473. 
Classes  of  annulose  animals,  iii.  1 6 ; 

iv.  374 ;  osculant,  iii.  14. 
Climates,  insect,  iv.  494. 
Clocks  orDors,  ii.  306. 
Clover-seed,  destroyed  by  a  wee- 

vfl,i.  178. 
Cochineal,  L  321. 
Cockroach,  i.  229,  242. 
Cocoon,  i.  68, 457;  iii.  213:  of  bees, 

ii.  138 :  of  saw-flies,  261 :  of  Le- 

pidoptera,iii.274:  ofEphemers, 

395. 
Collar  of  certain  insects,  whetlier 

the  analogue  of  the  prothorax, 

iii.  546.  ^ 

Collier,  plant-louse  of  the  bean, 

i.  176. 
Colours  Q>rilliant),  use  of  in  insects, 

ii  221. 
Commosis,  what?  ii.  479. 
Concealment,  modes  of  in  insects, 

ii.  854. 
Correlation,  iv.  366. 
Cossus,  Pliny's,  i.  302. 
Cotton,  insects  that  injure,  L  185. 
Creation,  works  of,  have  a  double 

object  iv.  411. 
Crepuscular  insects,  iv.  595. 
Cricket,  field,  iL  893;  iv.  110: 

house,  i.  243;  ii.  392:  Indian, 

L  243 :  mole,  iL  362,  394 ;  iii. 

584. 
Crop  of  insects,  iv.  1 13,  11 5. 
Cuckow,  bee,  L  289 :  insects,  345. 
Cucumbers,  fecundated  by  bees, 

L  299. 
Cupules,  iv.  179,  190. 
CMTTon^,  insects  thatattack,  L 196. 
Cuvier*s  system,  iv.  474. 
Dances  of  insects,  iL  6,  367. 
Death-watch,  L  36;  u.  381. 
Deer  infested  by  insects,  L  159. 
De  Geer  (Baron),  system  oC  iv. 

453. 
Developments  of  plants  and  ani- 
mals, iii.  57. 
DeviTs-horse,  iL  218. 
2>»g^  (entomological)  described. 

IV.  529. 
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Dimerous  insects,  iii.  684. 

Dipiera,  three  descriptions  of,  ii. 
355. 

Diseases  of  insects :— wounds,  iv. 
205  :  internal  diseases,  SOS : 
parasitic,  214. 

'  ■    caused  by  b'ce,  i.  83 :  by 
mites,  88 :  by  larvae,  97, 134. 

Dissection  of  insects,  modes  of,  iv. 
201. 

DistribttHon  of  insects :— numeri- 
cal, iv.488:  topographical,  494: 
lo(^,  511. 

IHumal  insects,  iv.  524. 

Dogs,  insects  infesting,  i.  162. 

DorSfiu  216,  306;  iii.  332. 

Dragon,  flying,  wings  represent 
mid-legs  of  insects,  iiL  591 ;  iv. 
428. 

Dr<igon^ieSy  devourers  of  insects, 
i.  276 :  cloud  of.  ii.  10:  wings  of, 
ii.  350:  remarkable  apparatus 
of  larva,  &c,  iii.  125 :  eyes  of, 
501. 

Drone,  or  male  bee,  ii.  168. 

Drum  of  the  cicada,  ii.  400 :  of 
grasshoppers,  396. 

Dyes  afibraed  by  insects,  i.  317. 

Earwigs,  common,  sits  on  her  eggs, 
i.  360 :  wings  of,  ii  346 :  giant, 
iL  234 :  lesser,  iv.  527. 

Education,  effects  of  on  ants  and 
other  insects,  ii.  87  ;  iv.  22. 

^^g^  of  insects,  how  fecundated, 
IV.  164 :  exclusion,  iii.  66 :  situ- 
ation, 70 :  substance,  86 :  num- 
ber, 89  :  size,  90:  growth,  91  : 
shape,  93 :  sculpture,  97  :  co- 
lour, 99:  gestation,  iv.  168: 
have  their  parasites,  iv.  219. 

Electricity  anects  gossamer  web, 
iv.  137:  excites  insects,  141, 254. 

EfiigratioTis,  of  insects,  ii.  7  :  of 
locusts,  i.  225 ;  ii.  14 :  of  ants, 
ii91. 

Ento7nologist,not  cruel,i.  53:  dress 
proper  for,  iv.  538. 

Entomology,  instances  of  its  utility, 
i.  237  :  study  of,  value,  4 :  uses 
of  a  system  of,  46. 


Eniozoa  nematoidea,  a  kind  of  in- 
testinal worms,  iv.  237. 

Ephemera,  history  of,  i.  282 :  sin- 
gular gyrations  of,  ii.  365 :  have 
an  inner  pupa  case,  iii.  295 :  re- 
spuratory  organs,  iv.  57 :  used  as 
manure,!.  316. 

Eras,  entomological :— of  the  an^ 
dents,  iv.  430 :  of  the  revival  of 
the  science,  4S6 :  of  Swammer- 
dam  and  Ray,  441 :  of  Liim^, 
447 :  of  Fabricius,  460 :  of  La- 
treille,  465 :  of  MacLeay,  477. 

EviliseemiD^,  uses  of,  L  250. 

Excrement  of  insects,  iv.  1 25 :  lar- 
vse  of  wasps,  bees,  &c.  have  none, 

108,  116. 

Eyes  of  insects :-— simple,  iii.  489  : 
conglomerate,  492 :  compound, 
493:  structure  of,  494:  num- 
ber, 497 :  situation,  499 :  figure, 
500. 

Fabricius,  system  of,  iv.  461. 

Fishes  insectivorous,  i.  265,  289 ; 
ii.  272:  attacked  by  an  insect,  i. 
166. 

Flea,  L  100:  leap  of,  ii  310: 
strength  of,  iv.  195. 

Flies,  singular  disease  of,  iv.  209: 
aphidivorous,  i.  399. 

Fl(noers,vasQCt&  that  devour,  i.  1 94. 

Fluid  in  pseudo-cardia  of  iasects, 
iv.  83,  90,  note. 

Fhj,  Abyssinian,  i.  153:  case-worm, 
ii.301:  cauliflower,  i.  190:  cha- 
meleon, iii.  99;  iv.  54:  cheese, 
ii.  280:  crane,  363;  iii.  67; 
iv.  163 :  eye,  i.  130:  fire,i.  817; 
ii.  412,  422 :  flesh  or  carrion,  i. 
257 ;  ii.  272,  357 :  forest, i.  149; 
ii.  306:gall,  i.  317,446;iv.  162  : 
Hessian,   i.  50,  170:   horse,  i. 

109,  146 :  house,  i.  129;  ii.  357; 
466,  note :  lace-winged,  iii.  94 : 
May,i.  282 ;  ii.  236,  298:  onion, 
i.  191 :  sand  or  burning,  i.  110: 
scorpion,  ii.  20,  B6 :  snake,  305: 
swallow,  i.  Ill:  wheat,  1 69. 

Food,  insects  that  attack,  i.  227  : 
reservoir,  iv.  104. 
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Fooi-cmMons  of  insects,  ii.  si 7, 
322;  iii  691. 

Forceps  described,  iv.  533. 

Fore$l4rees,  insects  attack,  L  207. 
^  Frog-hopper  (froth),  leaps  of,  ii. 
811. 

Fungi  parasitic  on  insects,  iv.  21 5. 

Qa£fiy^  deer  and  reindeer,  i.  1 59 : 
horse,  147 :  ox,  150:  man,  136: 
rabbit,  166:  sheep,  158. 

,  has  eight  tracheae,  iv.  66. 

GaU-nutt,  i.  317,  446. 

Garments,  insects  that  attack,  i. 
282. 

Gecko  (lizard),  ii.  321. 

Gentles,  L  64. 

Geometers  or  Surveyors,  a  kind  of 
caterpillar,  ii.  288;  iv.  196. 

Gesnery  iv.  430. 

Crixzard  of  insects,  iv.  106. 

Glotih^uorm,  common,  ii.  405  :  iv. 
149  :  Italian,  iL  420. 

Gnatf  agaric,  ii.  7 :  common,  i. 
62,  112;  ii.  281 ;  iii.  82  :  gall,  i. 
211,  446:  horse,  148:  wheat, 
L  28,  171 :  winter,  ii.  438. 

Goliath  beetles  belt  the  globe,  iv. 
506. 

Gooseberry,  insects  that  attack,  L 
196. 

Gossamer  webs,  ii.  880. 

Gould  (Rev.  W.^  the  historian  of 
English  ants,  li.  48. 

Grau,  insects  that  attack,  i.  178 : 
Indian,  how  made,  i.  287,  337. 

Grasshopper,  ii.  390,  394;  large 
green,  i.  1 50 ;  iv.  237. 

Gniy  (Mr.)  characters  of  Linn^'s 
orders  and  genera  of  insects  in 
Latm  verse,  iv.  457. 

Groups  of  animal  kingdom,  iv.  37 1 : 
of  insects,  398 :  characters  of, 
400 1  scale  of,  402 :  composition 
of,  406:  how  to  be  investigated, 
560 :  predominant,  500 :  domi- 
nant, 502 :  sub-dominant,  504 : 
quiescent,  505:  endemiaJ,  506:, 
osculant,  iii.  12. 

Gyrations  of  insects,  ii.  366. 

Habit,  what,  iv.  564. 


Habitations  of  soUtaiy  insects  L 
434 :  of  gregarious  insects,  473. 

— —  cunous  ones  of  Ttnei" 
dte,  i.  454. 

Hears,  use  of  to  aquatic  insects,  iL 
360. 

Handworm,  what,  i.  92. 

Harvest^man,  iv.  121. 

Hawkmoth,  bee,  L  212:  death's- 
head,  34,  164;  ii.  237,  263:  hor- 
net, i.  212:  humming.bird,  ii. 
365,  379 :  privet,  234,  iii.  265 : 
spurge,  265. 

Hawkmcihs,  it  234,  251. 

Hearing  of  insects,  organ  o(  iv. 
244. 

Heart  of  insects,  what  represented 
by?  iv.  83:  oi Arachuda^  99. 

Heat  (vital)  of  insects,  iL  226 :  iv. 
77. 

Hdiocaniharus  of  the  ancients,  L 
2S6.  note. 

Herbage  benefited  by  insects,  L 
252. 

Herod  ( Agrippa)  destroyed  by  lar- 
vae, i.  98. 

HeteromerouM  insects,  iii.  682. 

Honey,  i.  329  :  iv.  140. 

— —  comb,  L  482. 

— — —  dew,  L  210. 

Hops,  insects  that  attack,  i.  183. 

Hornet,  i.  121,  273. 

Horns  of  insects,  use  of,  iL  252. 

Horse,  insects  that  annoy,  L  145. 

Hovering  of  insects,  ii.  364. 

Huber,  the  historian  of  the  hive- 
bee,  i.  486. 

-«—  P.  the  historian  of  ants,  H. 
48. 

Humble-bees,  affection  for  their 
young,  i.  378 :  mode  of  building 
theirnests,  498 :  females,  ii.  lis: 
making  cells,  L  499;  iL  116: 
males,  1 16 :  workers,  117:  hive- 
bees  persuade  them  to  yield  to 
them  their  honey,  117. 

Humeral  piece  of  wings,  iiL  619. 

Humming  of  insects,  ii.  875 :  iiL 
550,  note. 

I  in  the  air,  iL  37S. 
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HybemaHon  of  insects: — in  the^gg 
state,  11.  427 :  pupa  state,  430: 
larva  state,  431 :  perfect  state, 
432 :  places  to  whicn  they  resort 
for,  434:  cold  not  the  only 
cause  of,  454. 

Ifymtnoptera  (gr^arious)  not  sub- 
ject to  the  attack  of  ichneumons, 
IV.  225. 

Ichneumons,  i.  267 ;  iv.  216,  230  : 
how  to  extract  fron  caterpillars, 
554. 

Ignis  fatuus,  iL  417. 

Imago,  i.  68 :  motions— walking, 
iL  302 :  running,  306 :  jimiping, 
309 :  climbing,  316;  against  gra- 
vity, 318:  ^ng,  342:  swim- 
ming, &c.,359:  burrowing,  361 : 
development,  iii.  290 :  hatched 
under  a  hen  iv.  655 :  sexual  di- 
stinctions, iii.  298 :  ace,  343. 

Insects,  apparatus  for  killing,  iv. 
540:  annoyance  of  in  what 
respects  beneficial,  i.  251 :  be- 
nencialin  removing  nuisances; 
as  dung,  254 :  camon,  256 :  in 
keepingother  insects,&c.  within 
due  limits,  261 :  as  affording 
food  to  quadrupeds,  280:  to 
reptiles,  andfishes,  282;  to  birds, 
287;  to  man,  301 :  as  articles 
used  in  materia  medica,  313: 
used  for  ornament,  317 :  as  af- 
fording materials  for  dydng, 
ink,  &c.,  3 1 7 :  as  producing  wax, 
326:  hone^r,  329:  silk,  332: 
vitality  of,  ii.  446 :  cold  and 
frost,  effects  upon,  ii.  437, 446 : 
definition  of,  iii.  28 :  breeding 
them,  directions  for,  iv.  552: 
differ  firom  Crustacea  and  Arach^ 
mda,  iii.  9:  education,  effects 
of  upon,  iL  87:  errors  (vul- 
gar) concerning, L  33 :  fossU,iv. 
570:  food  of— vegetable,  i.  382; 
animal,  384;  both  animal  and 
vegetable,  386 :  some  univorous, 
387 ;  others  omnivorous,  388 : 
times  of  feeding.  391 :  oi^ns  by 
which  they  feed,  392 ;  iiL  416 : 


stratagems  emplovedin  procu- 
ring food— by  spiders,  i.  403;  by 
the  ant-lion,  425 :  how  best  to 
kill  them  when  captured,  iv. 
536,  540 :  imitations  they  exhl- 
bit,L  7;  ii.  216:  injuries  they 
occasion  to  man,  i.  80;  other 
animals,  145;  grain,  167;  pulse, 
175 ;  herbage,  1 78 ;  roots,  185 ; 
kitchen.garden,  1 89 ;  ffowergar* 
den,  194;  fruit,  195;  plantations, 
207 ;  to  our  food,  227 ;  gar« 
ments,  232 ;  timber^  235 ;  books 
and  cabinets,  239 :  instincts,  ex- 
quisiteness  of,  ii.  467 ;  number 
of,  492 ;  development  of,  503 : 
instruction  afforded  by  insects, 
i.  1 6 :  intqguments  of,  iiL  393  t 
intellect  of,  iL  507;  iv.  2),  32: 
inventions  they  have  anticipa- 
ed,  L  14 :  means  by  which  the^ 
defend  themselves— passive,  ii. 
216 ;  active,  229 :  luminous  in- 
sects, ii.  403 :  noxious,  how  to 
be  destroyed,  L  28:  nnmber, 
(supposed)  of  insects  existing, 
iv.  489 :  compared  with  that  of 
plants,  489 :  of  carnivorous  and 
phytiphagous  insects,  491 :  ovi- 
parous and  ovo-viviparous  in- 
sects, iiL  66 :  representative  in- 
sects, iv.  508 ;  rank  of,  373  : 
strength  of,iv.  195:  setting  and 
preparing  for  cabinet,  543 :  table 
of  relative  size  of,  iii.  33 :  trans- 
formations of,  i,  63:  memory  of, 
ii.  519. 

Insects,  proper  and  improper,  ii. 
803. 

Instinct,  change  of  in  a  spider,  iv. 
205,  note. 

Itch,  cause  of,  L  90. 

Itching  produced  by  hairs  of  cater- 
pillars, L  130. 

Jaws  of  insects,  L  393 :  upper,  iii. 
313;  imder,  315. 

Jelli/,  secreted  by  ditto,  iv.  189. 

Journal,  entomological,  how   to 
make,  iv.  569. 

Jurine,  system  of,  iii.  620;  iv.  482. 
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Kingdoms  (aoimal  and  vegetable), 
analogies  between,  iv.  370 :  nu- 
meric^ arrangement  of,  410. 

Knmvled^e,  two  avenues  to,  i.  24. 

Lac,  an  insect  product,  i.  324. 

Ladtf-bird  or  Lady-cow,  i.  S6S  ;  ii. 
9,  227,  247. 

Lamarck,  system  of  animals,  iii. 
15:  of  insects,  iv.  474. 

Laniem^y,  noise  of,  ii.  397 :  whe- 
ther luminous,  413. 

Larva  of  flies,  L  230:  stinging, 
iii.  179:  rat-tailed,  i.  256:  its 
respiratory  apparatus,  iv.  52. 

LarwE,  substance  o^  iii.  1 1 0 :  head, 
1 12 :  eyes,  1 16 :  antennae,  lis: 
mouth,  119:  trunk  and  abdo- 
men, 130:  prolegs,  134:  dor- 
sal  of  ^II-fiy>  ii.  278  :  appen- 
dages, iii.  144:  figure,  155: 
kinds  of,  159:  primary  forms 
of,  161 :  clothing  of,  173:  co- 
lour, 184:  food  of,  188 :  moult- 
ing, 189 :  growth  of,  199  :  how 
they  prepare  to  assume  the  pu- 
pa,  203 :  motions  of  apodous, 
li.  269:  of  pedate,  ii.  283. 

LaireiSe,  system  of,  iv.  465. 

Law  (original)  of  the  Creator,  re- 
gulates the  developments  of  in- 
sects, iti.  S6. 

Leach,  Dr.,  system  ot,  iv.  475. 

I^^t  of  insects,  parts  of,  ii.  283. 
iiL  660:  number 'of,  652;  ii. 
307;  acquisition  of,  by  myria- 
pods,iii.  23,  107, 159:  antennae 
supply  the  place  of,  ii.  308 :  re- 
lative location  of,  iii  656 :  mo- 
tatory,  ii.  302. 

Lentes,  number  of  in  compound 
eyes,  iii.  494. 

Lepidoptera,  parasites  of,  iv.  228 : 
colours,  iii.  648:  scales,  644. 

Linne,  system  of  animals,  iii.  5 :  of 
insects,  iv.  447. 

Lint  collected  by  an  ant,  i.  315. 

Litter,  Dr.  Martin,  iv.  444. 

Liver  o£  Arachtiida,  iv.  100,  122. 

Locusts,  ravages'of,  i.  215 :  follow- 
ed by  famine  and  pestilence, 


217:  benefits  produced  by,  252 : 
used  as  food,  303 :  leap  of,  iL 
310 :  female  killed  by  the  male, 
iii.  347. 

Louse,  bat,  iL  307  :  bird,  i.  163 : 
iii.  97 :  common, L  83 :  peacock, 
i.  163:  sheep,  i.  156:  sugar,  ii. 
316:  wood,  230. 

,  leaf.    See  Plant4ouse, 

Luminosity  of  insects,  causes  of,  iL 
418 ;  iv.  149. 

lionet,  anatomy  of  the  cossus,  iv. 
455. 

MacLeay,  W.  S.,  system  of  ani- 
mals, iiL  12;ofAnnulosa,iv.477; 
of  Mandibulata,  479 :  of  P^alo- 
ceca,  481 :  columns  of  analo- 
gous Haustellata  and  Mandibu- 
lata, 421. 

Mtsnomcnon  of  Pliny,  what,  ii. 
178. 

Mojggot  of  a  fly,  destructive  to  the 
sick,  i.  138 :  jumping  of  cheese- 
fly,  i.  229 ;  ii.  280 :  of  flesh^ly, 
L  398. 

Maggots,  what,  i.  64 :  jum^nn^ 
ii.  280. 

Ma^us,  Albertus,  iv.  436. 

Masxe,  insects  that  attack,  L  171, 
174. 

Males,  two  kinds  of?  iv.  173: 
secondary  characters  of,  as- 
sumed by  females,  ii.  134. 

Man,  centre  of  the  animal  crea- 
tion, iv.  369. 

Mandibles  (unguiform)  use  o^  iL 
272. 

Marrow,  spinal,  iv.  8. 

May^fiy,    See  Jly^ 

Mecurworm,  L  227 ;  iiL  141. 

Medicine,  insects  usefiil  in,  i. 
315. 

Metamorphoses  of  insects,  ana- 
logy between  and  the  resorrec^ 
tion,  1.  60,  72,:  use  o£,  77  :  aaa- 
logies  of  those  of  plants  and  ani- 
mals, iii.  57. 

Method,  what  ?  iv.  365. 

Microscopes,  iv.  201,  570, 

Midges,  li.  306. 
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MigroHotu  of  insects,  iv.  523, 

Mwi  produced  by  insects^  li.  242, 
248;  iv.  140. 

Mineral  substances  eaten  by  in- 
sects, i.  235,  380. 

JilUe,  autumnal,  or  harvest  bug,  i. 
96,  103:  bee,  163:  beetle,  iv. 
234:  cheese,  i.  229,  310;  iii. 
107:  dysentery,  i.  89:  flour, 
228:  itch,  90:  milk,  88:  spi- 
der,iv.  236:  spinning  or  red  spi- 
der, i.  203 :  strawbrny,  ii.  307 : 
vegetating,  i.  392 ;  iv.  234. 

JHUes  chat  infest  collections  of  in- 
sects, &c.  how  best  destroyed, 
iv.  140. 

iWi/vf,  what?  iL479. 

Mote-crickel,  ravages  of,  i.  193 : 
nest  of,  iL  254 :  a  borrower,  362 : 
whether  luminous,  416:  won- 
derful apparatus  for  moving  its 
arms,  iii.  584. 

MoTumerous  insects,  iii.  684. 

Moses,  knowledge  of  insects,  i. 
22;  iv.  430. 

Mosqtttto,  a  Simulium,  i.  112,  118. 
See  Gnat. 

Moth,  aquatic,  iv.  Bei  barley,  L 
174:  brown-taO,  206,  209: 
clothes',  232,  462:  emperor, 
336 ;  ih,  248  :  figure-of-d^ht,  i. 
199 :  fir,  131 ;  iL  22 :  fur,i.  233: 
ghost  or  hop,  183 ;  iiL  66,  269, 
305 :  gold  or  yellow-tiul,  i.  30 ; 
ii.  21, 250 :  gooseberry  and  cur- 
rant, i.  197;  ii.  446:  |rass,  i. 
179 :  great-^>at,  211 ;  li.  297 ; 
iii.  119, 173, 200,  351 :  lackey, 
iii.  80:  lappety  ii.  219 ;  iiL  99 : 
lobster,  ii.  251 :  locust,  iii.  282 : 
procession,  L  130,  475;  iL  23 : 
prominent,  iii.  151:  puss,  ii. 
248, 250;  iii.  284;  iv.  221 :  silk- 
worm, i.  334 ;  iii.  89,  280 :  ta- 
pestry, i.  233:  tiger,  ii.  223, 
249;  iii.  175 :  wax,  L  165,  388  : 
wolf,  i.  172  :  wool,  L  233. 

Moth,  remarkable  brush  of,  iv.  60 : 
one  resembling  a  caterpillar, 
165. 


MotMng,  seasons  of,  iv.  524. 

Moths,  certain  that  construct  cu- 
rious habitations,  i.  454,  462; 
ii.  47 1 :  minute*  how  to  be  taken, 
iv.  540. 

— —  greasy,  how  to  restore,  iv. 
145. 

Mouffet,  iv.  439. 

Moulting,    See  Insects, 

Muscles  oHnsects,  origin  of,  iv.  175: 
substance  of,  175:  shiq^e,  177:  . 
colour,  178:  kinds,  178:  point 
of  attachment,  179:  motions, 
180 :  muscles  of  larvae,  181 :  of 
imago  head  and  organs,  182 :  of 
trumc,  184;  of  wines,  186: 
of  abdomen,  191 :  of  viscera, 
193. 

— — ,  of  Arachnida,  iv.  194. 

Mynapods,  have  six  1^  only  at 


first,  iii.  23:  analogues  of  ser- 
nents,  40;  iv.  418. 

Myrtle,  attacked  by  a  coccus,  i. 
195. 

Nature,  book  of,  Bible  of  man  b^ 
fore  the  fall,  L  22. 

Nectar  of  flowers,  numerous  in- 
sects ^voted  to  its  absorption, 
iv.  492. 

Nectarine,  attacked  by  insects,  L 
202. 

Nerves  of  insects,  number  of,  iv. 
15:  recurrent,  16. 

Nervous  system  of  insects,  mixed, 
iv.  21,  23 :  changes  of  in  thdr 
roetamorphosb,  23. 

Nervures,  of  wings,  iii.  292,  6$^, 

Net,  bag,  iv.  529 :  fly  or  bat-fowl- 
ing, 531:  French,  529:  Mao» 
lean's,  533:  Paul's,  530 1  landing 
or  water,  534. 

Neuters,  u.  30;  iv.  172. 

NineMler,  L  288. 

Nocturnal  insects,  i.  391  ;  iv.  526. 

Noises  of  insects,  how  produced, 
iL  376 :  of  beetles,  &c.  386. 
See  Humming, 

Nut,  weevil  of,  L  203. 

Nymph,  i.  €5 :  cased  nymph,  67. 

Odours,  insect,  ii.  288 ;  iv.  146. 
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aSstrui  of  the  Gredu,  what?  i. 

153.  note. 
Oili  produced  by  insects,  iv.  139. 
Olive,  insects  that  attack,  i.  203. 
Ophthalmia,  sometimes  caused  by 

insects,  i.  88. 
Orange,  attacked  by  acoccus,  i.  1 95. 
Orchard  and  Fndiery,  insect  ene- 
mies of,  i.  195. 
Orders  of  insects,  denominations 

of,  i.  66,  note :  definitions  of,iv. 

377:  which  should  precede,  425 : 

osculant,  378. 
Oriimology  (term),iii.  527;  iv.  257. 
Ov(Mnviparous  insects,  iv.  170. 
Palpi,  of  what  sense  organs,  iv. 

256. 
P(q}er  made  by  wasps,  i.  15,  501. 
ParMt/tf<  of  insects: — vegetMe,  iv. 

215:    Insect;    hymenopt»x>as,. 

L  267;  iv.  216:  strepsipterous, 

L  270;  iv.  216:  dipterous,  i. 

270;  iv.  231:  apterous,  232: 

Worms,  237. 
Passions,  human,  symbolized  by 

insects,  ii.  28.  note. 
Por-toox,  iv.  183. 
Peaches,  insects   that  ^  attack,   i 

202. 
Pears,  insects  that  attack,  i.  199. 
Peck  (fVofessor),  his  description  of 

the  ovipositor  of  saw-flies,  iv.  1 60. 
Penny  (Dr.  Thomas),  iv.  439. 
Pentamerous  insects,  iii.  681. 
Perspiration  of  insects,  iv.  151. 
Phosphorus,  iv.  149. 
Phthiriasis,  or  lousy  disease,  i.  84; 

iv.  232. 
Phthirophagt,  i.  310. 
Pigeons,  insects  that  infest,  i.  163. 
Pineapple,  insects  that  attack,  i. 

203. 
PiMocerM,  what  ?  ii.  174. 
Plant-lice,  extraordinary  fecundity 

of,  L  175;  iv.  166 :  numbers  of, 

iL  8. 
Plant'louse-'Oi  the  apple,  i.  29, 

200:  of  the  bean  or  Collier, 

176 :  of  the  beech,  21 1 :  of  the 

fir,  211,  451 :  of  the  hop^  183 : 


of  the  larch,  211 :  of  roots,  IL 
90:  of  the  rose,!.  194. 

Plants,  entrap  flies,  i.  293 :  fecun- 
dated hj  insects,  296:  some 
3deld  poisonous  honey,  iL  177. 

PUny,  iv.  435. 

Plums,  insects  that  attack,  L  198. 

Pockets  (wax),  ii  175. 

Poisons,  insect,  iv.  143. 

Pdymerous  insects,  iii.  685. 

Potatoes,  insects  that  attack,  L 
186. 

Poultry,  insects  that  attack,  i.  163. 

Praying-insects  or  Monies^  fero- 
city of,  L  278. 

Propo^, what?  iL  183. 

Proportion  (relative),  of  insects  ac- 
cording to  the  kind  of  tiieir 
food,  iv.  492. 

Pubescence  of  insects,  uses  o^  iiL 
398. 

Pup€B,  kinds  of,L  6S;  iii.  237:  La* 
marck's  and  Latr^le's  diviskm 
of,  241,  note:  integument  of, 
243:  figure  of,  245:  parts  o^ 
248 :  colour  of,  258:  age  o^  260: 
sex  of,  268 :  motions  of,  iL  293 ; 
iii.  269 :  respiration  of,  iv.  74 : 
extrication  oi,  iiL  270:  wm» 
copulate,  269. 

Pupiparous  insects,  iii.  64. 

Range  (geographical)  of  insects,  iv. 
498. 

Raspberry,  insects  that  attack,  L 
196. 

iSo^  (honey),  L  281. 

Ray  (John),  system  of  insects,  iv. 
442. 

Reason,  some  portion  of  in  insects, 
ii.  508. 

Reaumur,  eulogium  of,  iv.  454. 

Resin,  insect,  i.  329. 

Respiration  of  insects,  how  carried 
on,  iv.  36 :  external  signs  of,  7S. 

Rooks,  serviceable  by  destroyii^ 
insects,  i.  30. 

Rope  and  Pulley  in  insects,  m» 
700. 

Rye  attacked  by  insects,  L  1 73. 

Salmon,  louse  of,  i.  166. 
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SaprofAagpui  insectSy  br,  491. 

Swihflittthcm  ihey  depoth  their 
^ggs,  i.  S55:  their  ovipositor, 
355;  iy.  160:  vast  flints  of, 
iL  10:  simulate  death,  iL  S8S : 
eggs  of,  grow,  iiL  91 :  why  hy- 
menopterous,  iv.  38S,  416:  their 
scent  organs,  ii.  248,  S48 :  slimy 
larvse  of,  225. 

Saw-fly ^  barley,  i.  178:  clierry, 
197:  gooseberry,  197:  rose, 
194,855:  turnip,  187;  iL  10. 

Schwenc^ceH  Dr.,  first  fiiunist, 
iv.  44a 

Scolechiatis,  i.  99 ;  iv.  832. 

Scorpion,  terrific  attitude  of,  i.  1 84 : 
ferocity  of,  879 :  gills  of,  iv.  61 : 
liver  of,  183. 

,  water,  eggs  of,  iii.  94. 

Scripture  (Holy),  account  of  in- 
sects, iv.  431. 

Sculpture  of  insect  integument, 
uses  of,  iii.  896,  654. 

Seoiom  of  insects,  iv.  520. 

Secretions  of  insects :— siik,iv.  1 36 : 
saliva,  137:  varnish,  189:  jelly, 
139:  oils,  139:  milk,  134:  ho- 
ney, 140:  wax,  141:  poisons 
and  iacids,  148 :  odorous  fluids 
and  vapours,  146 ;  phosphorus, 
149:  fot,  150. 

Semicomplete  pupa,  i.  67. 

Sensation,  organs  of,  iv.  1. 

ScTues  of  insects,  whether  seven, 
iv.  241 :  they  have  the  ordi- 
nary, 244:  internal  sense,  842; 
sight,  242:  hearing,  843:  an- 
tennee,  whether  organs  of,  247 : 
touch,  255 :  smell,  257 :  taste, 

864. 

Sensorium^  common,  where  re- 
sident, iv.  19. 

Seveuy  a  sacred  number,  iiL  15, 
note;  iv.  841:  quinary  groups 
resolvable  into,  409. 

Sheep,  insects  that  infest,  L  157. 

Shellflsh,  insects  that  infest,  L  166. 

Showers  (bloody),  produced  by  in- 
sects, i.  84. 

Shrike.    See  Butcherbird. 


:m,  L  388. 

Siik-wormSf  kinds  of,  L  834 :  dis- 
eases of,  iv.  818 :  not  attacked 
by  ichneumons,  888 :  bow  to 
forward  their  exclusion,  iii.  101. 

Skeletons  (of  small  animaJs),  how 
to  obtain,  i.  858.  note. 

Skin  of  insects,  iii.  400. 

Skunk,  ii.  838. 

Sleep  of  insects,  iv.  199. 

Sloane  (Sir  Hans),  encomium  o^ 
iv.  446. 

Sli^s  (wheat)  how  best  destroyed^ 
i.  181.  note. 

Slug-worm^  L  198. 

So^,  manufactured  firom  insects, 
L  316. 

Societies,  of  insects,  imperfect,  iL 
3:  perfect,  87. 

Society,  Royal,  iv.  446. 

— ,  Linnean,  iv.  459. 

— ,  Zoolo^cal,  460. 

Solomon,  knew  insects,  L  83;  ii.  46. 

Souhbug,  i.  140. 

Sparrows,  number  of  caterpillars 
they  devour,  L  891. 

Species,  iv.  405:  how  to  inves- 
tigate, 563. 

Spectre,  large  egg  of,  iii.  90. 

Spfunx,  why  so  named,  ii.  834. 

Spider,  amphibious,  L  470:  bird, 
488 ;  iiL  490 :  ^ible,  L  310: 
gossamer,  ii.  830 :  large  field  or 
diadem,  i.  405 :  red,  803 :  shep* 
herd,  ii.  605:  small  garden,  L 
415:  trap-door,  467:  once  tamed, 
iv.  33. 

Spiders,  hunters,  L  422:  swim- 
mers, 424:  vagrants,  488 :  wea- 
vers or  sedentaries,  403;  iv.  31. 
,  afiection  for  their  em,  L 
361 :  webs,  texture  of  andnow 
spun,  403,  480 ;  iv.  189 :  won- 
derful apparatus  for  spinnings 
L  403 :  floating  nest  of,  483 : 
nest  under  water,  470:  web 
destroyed  bjr  fluid  emitted  by  a 
caterpillar,  ii.  845:  sailing  in 
the  air,  331 :  effects  of  Sieir 
venom,  L  131 :  cruelty,  879: 
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gills  of,  iv.  61:  liver  of,  184: 

disease  of.  Si 4. 
Spinei  of  caterpillars,  sometimes 

venomous,  iii  179. 
Spirades  (false),  iii.  712. 
SpmU^HMm,  their  use  in  destroy- 
ing insects,  iv.  536, 538,  541. 
Stamna  of  flowers,  adhering  to 

bees  mistaken  for  fungi,  iv.  815. 
Stick,  entomological,  iv.  529. 
Siomach  of  insects,  iv.  105 :  pecu- 
liar of  bugs,  117. 
Strawberry,  whether  attacked  by 

insects,  i.  195 ;  ii.  307. 
Strength  (muscular)  of  insects,  iv. 

195. 
Strepiiptera  (order),  denomination 

proper,  iii.  589,  note. 
Subdauet,  iv.  375. 
SubcUmates,  iv.  497. 
Suborders,  iv.  400. 
Suckers  on  the  feet  of  insects,  iL 

318;  iii.  698. 
Sugar-cane,  insect  assailants  of,  i. 

183. 
Swammerdam,  system  oC  iv.  441. 
Swme,  insects  that  infest,  i.  159. 
System,  what?  iv.  365. 
— —  (nervous),    of    animals, 

four  primary  types  of,  iv.  3  : 

what  analogous  to,  80. 
*  of  the   development   of 

insect   forms  by  Dr.  Herold, 

refutation  of,  iii.  52,  191. 
Systems  of  insects,  alarv,  iv.  447 : 

eclectic,  465 :  maxillary,  460 : 

metaroorphotic,  441 :  quinary, 

477. 
Tarantvla  spider,  effects  of  bite, 

L  127. 
Taste,  organs  of  in  insects,  iv.  864. 
Tetramerous  insects,  iii.  683. 
Thaleropha^ous  insects,  iv.  491. 
Tick,  Amencan,  i.  105, 146 :  dog, 

104,  162;  ii.  820,304. 
Timber,  insects  that  attack,  i.  234. 
T'imes  of  appearance  of  insects,  iv. 

583. 
Timouf  Beg,  anecdote  of,  ii.  lOo. 
Tobacco,  insects  that  attack,  i.  1 85. 


TooL  for  cutdng  pins,  Ac.  iv.  557. 

Tb/^pidt^y  of  insects,  iv.  78:  causes 
of,  ii.  437 :  their  reviviscence 
fhjm,  450. 

Touch,  organs  of  in  insects,  iv.  5tBS. 

Trachea  or  wind-pipe  of  insects,  iv. 
62:  analogy  between  and  the 
spiral  vessels  of  plants,  iv.  70. 

Tree-creeper,  i.  290, 

Trees,  injured  by  insects,  i  207 : 
particularly  by  a  small  beetle, 
212. 

Trimerous  insects,  iii.  684. 

Trunk  of  insects,  reasons  assigned 
for  the  nomenclatureof,  m.  587. 

TWmp,  greatly  injured  by  insects, 
i.  187 ;  iL  10. 

Vacuum  formed  bv  the  little  cater- 
pillar of  a  moth,  i.  16,  458. 

Varnish,  produced  by  insects,  iv. 
139. 

Vegetables,  fly-catchers,  L  893. 

Vessel  (dorsal),  of  insects,  iv.  SS, 
96 :  varicose  or  bile,  109. 

Vine,  attacked  by  insects,  i.  804  ; 
iL  331 ;  iv.  518. 

Virey,  Dr.,  system  of  animals,  iv. 
371 :  theory  of  instinct,  26. 

^aip,bee,  ii.  831, 363 :  bhie-sand* 
380 :  caterpillar  or  sand,  S6S ; 
iv.  138 :  common,  L  1 6 ;  ii.  106 : 
fly,  363:  golden,  888,231 :  ma- 
son, L  348,  358,  444:  ^ider, 
347  :  ii.  354,  363. 

Wasps,  females,  i.  378:  love  of 
their  progeny,  373:  nests  oC 
501:  numbers  0^374;  iL  108: 
sentinels,  ill:  destruction  of^ 
118:  kept  in  hives,  hoW  they 
proceed,  112:  walk  against  grar 
vity,  337 :  how  they  act  ii\iSeir 
prey  is  too  heavy,  514:  fluid  ef- 
fused by,iv.  138 :  poisono^  145. 

Water,  stagnant,  purified  by  larvae, 
i.  859. 

Wax  (bees'),  L  326,  487  j  iv.  141. 

(coccus),  L  327. 

Weevil,  clover,  i.  178:  common^ 
172:  dock,  iL  277:  figwort, 
271 :  mUIet,  L  173 :  nut,  203  : 
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357:  palniy  301 ;  ii.  318:  rice, 

i.  173:  water-hemlock,  149. 
Weevils,  u,  232,318. 
Wheat,  numerous  insects  attack, 

i.  167. 
Wheel,  animal,  iL  447. 
WUlughby,  encomium  of,  iv,  444. 
Wingu^U,  use  of,  ii.  354. 
Wmgi  of  insects,  ii.  342 ;  iiL  616: 

apparatus  for  steadying  them, 

iii.  336. 


Wood-louse  (dmber),  ravages  of,  L 

238. 

Wood-pecker,  L  31,  290. 

Works,  Entomological,  which  use- 
ful to  the  entomologist,  i?.  483, 
note. 

Worm,  wire,  ravages  of,  i.  180, 
188:  hand  or  wheale,  92. 
wheat,  or  Vibrio  jrrt^,iv.238. 

Worms,  intestinal,  iv.  237. 
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